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^tfv^ ; (d) m&miommmm^mmttm^ 
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( a ) ■mmmM.mm.mmmt^comi 

( b ) ( i ) wMm.mmmm-thf;i)^(^^m. 
(ii) mm'^mMiiim\m:-^tsm:Mim\. (ii 
i ) wmrmf\iimmwmm^-h'^3tfi^'^ 

gML Ohio {zmmmLSii<^^iimmmmthfz 

U; 

( d ) m^mmm^mmmm^mmtm^ 

( e ) mm^zmT%i--omT^ i^A^h-^m 
M^hmtii J; 5 i,zmm±si,mmmi}^hmm 

■t; 

[11^2] ll«fl<jCTf.^lSB{i%-i^:3---y 

[ ft*^ 3 ] ifiE^a. - y b ^Mm^^m^ii x un. 
immm.^y^-1 ^&mi^mimhK-:x-ty 

x-fey^-tr^fc-. 11*112 

[11*316] mmmmmm^m^msmm 

[fi«3a 7 ] iiifi»Mifti± 1 as ^niii±« 
mmm'f-^^i^i/z-^ts. m^msttdiemm. 

[000 1] 



S J: 9 , 4!|Jj^gtt=5r4H^!&'*4i-«f#«wa^^ffifit 

bbtimiizii^w^u^^. ^wM<^m^tif^^-^^ 

^■^y^-li. mi^iiX\>^^j:\>^m^m.Wt^l,z 

[ 0 0 0 2 ] i 0#SWtt±, *|gBfl{iM'5rl;»'ft:^ 

mm) (^^nxif/tfzmR^m&tm^^z-^ 

t. ^c<nm^zi mm-^m^xmm'^mftmmm 
»" hv^3) mm^j:mmizmmh. mmmm 

[0003] ^HHJiOT-f-fe^iSiall/VS'-f :t-fe>'f-- 
(5-yat-4-^'nn-3->f yH^>';i/*x 

y (dioxygen) niiimmtm) ff)m.\,zme.^^t 

cov ^-ftL i> . t J U 3j-fe Srffiffl LX 

mm-fhlti]^X-^h, itl^cOT-y-te^fcfcV^T. -'n" 

fjjt-S^-x-fey-9--, AW:t-fey^f-«±fca«^it 

mmz^^-^tvfznMik^j:i^mm^j:mwcr>^ 

[0004] 

[#*(7)i4W*5J:T>'^Bg;f,i-|?^L j; -5 t-fl^m] &m 

iimmi:m^vo ut^'z y^~<Dmmz^±cr)mM^ 
m^tix^tz, ;itih<7)tyf-~i,imm(0pmm&ti 

v-f^'nani^Dibco) T-feo. -euT. mizii. mmt 

Mm tco-cfc^ . :Lmwiim&(r)k z^miiz 
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TV>^ {Mti£. Pace, S., Sensors and Actuators 19 
82. 1. 475;Zeiiiel,J.N., *ll#fi=m4 ,302,530WIB 

(substance-sensitive)" cOJKIS^ils ^f^t^S 
JR'ltH^rS&mSb^yi^'X:? (ion-«elective field ef 
feet transistors : ISFET)(7)®i^^l3KUTV>S ) . 

±Sc# 7 ^ /^ A^Sfe i.xf-?^<^ n|Si-a t i 

COT L 3 l.-fe>'-if-IMaafc5«®^tiTV^=5rV^fc 
[0005] ]S^Wfc#±L 3 ^-fe y-!f- 

|>. Election(?)|lr:fc (Eleccion, M. Electronics 1986, 
June 2, 26-30) 9u^y^-^m-hW^<rm 

s) o^wfcfeitsa^j&sfB^^tL. 3iffoi^os 

[0006] «50#iC0«f«:fi. »^t^{J:^6^6<l 

fc^gtt^r«&ffl^a^5^i, ^ :t yStRttmSdon-select 

ive electrodes: ISEs) J;yiSFETs?:*-f-Sa^<50lt 
%\'(m^^mkWm^X\-^h mt\t. Plnkerton, T. 
C. am Lawson, B.L. Clin. Chem. 1982, 2819). 19 
46-1955 ; Lowe, C.R. Trends in Biotech. 1984, 2(3), 
59-65; Koryta, J. Electrocliim.Acta 1986 , 31(5), 5 
15-520 ; De Young. H.G. High Tech. 1983, Nov., 41- 
50; Davis, G. Biosensors 1986, 2, 101-124*3 itA'i 

^x'^m^tix\^hm-m.mm . %fz. 

^ t -t s -b y^-<mm-mM t- ^ - ^ ixr v ^ 

h (Carr, P.W.fej;?/' Bowers, L.D. Iramobilized Enzy 
mes in Analytical and Clinical Chemistry, Wiley-ln 
terscience(1980) &#M) . Racine. P.j3j:l/ Mindt. 
W. Experientia Suppl. 1971, 18, 525 \Zl.h^mk 
^IStT/W (ejctemal mass-transfer model) S-^- 

t?. n^m.i^m^m^'fiwm^h.x^fi.. hn^ 

(r>mxzm.x. ^m.^mmm.(nm^£^ii^ 
vw±feMB§ifcv^5rv%, Atymm& (is 



Es) \zm^<)M-^'e.y^--(n-k't&Mi^ ^:tLf>«-lr 

^<nfz)h\zm^\izmv^ht-io. m^z-^mhh. m 

s .1 h ^^Lx v^a c: fc iizWMti z h hmmx 
WL. ^\%1^\^xm%mmcthtlmz. rm^ 
uiuiMm<,tmifiws^tihm<nr3?^i^\,z 

1-^, m^t^cr)iio\^Z. it, fti^tTv^^rv^iSRfcov^ 

[0007) 2.1. -< ^' njpxms 

fc^ti*|:?ftl>-^#f3^l. mUf. Fischer, U. 
t/'Abel, P., Transactiors of the American Society o 
f Artificial Internal Organs 1982, 28, 245-248 ; Reh 
wald.W., Pflugers Archiv 1984 , 400 , 348-402 ; Goug 

h, \}.k.,mm-m,m.%i^mm\ Abe, h 

7l$ll!^m4 , 515, m^mm tunkslca, E. , m^ff 
B4.679,562^BJi||i|#;fcj;tA*Skelly, P., OTiRpfPffi 
Iilg2.194.843-t) . t3!)>L=5r*sf,. m<nmm).Z 

iOBBS^^tL^KJi^ttsv^Tii. my ^ }\^J>.>m<r) 
mMtmw^-^hx\y^£\\ 
[0008] p^'>^r-^f 7^=^-^ 

i^X=fJ^<nm<nm<i. Conover, G. O^fflWf^ 

mA,m,\(5^mm^^tm^fix\-^t. zcni^xf 
^i(ii^s^Mtci5v^Try*-'>AisE cr>mm±icm 

ij^fih, Mjt§fLf^7^'DlffiSKii, illi. it 
■ig^t7)«^eM4=T'lfiLfS^«M*(blood urea nitr 
ogen (BUN)) a)m^^mi-fUMz^^flt , WM 

f^m, Williams<?D*II#ffm3 ,776,8mBHi||l:(cfa|g 
3n>>-;ry (•feJL-n-XtttOWfi) t3ti±-feD7 

r >f^t>m^-^fitzmff)mmi^-wmxhh, 

[ 0 0 0 9 ] 2. 2. }tl.fi!*Olfi;^ 
n?XAtfr)J:d^r¥lB«^r^ffl±t::«ilt5l.*s (Bergve 
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Id, P. , IEEE Transactions of Biomedical Engineerin 
g BME 1972, 19, 342-51) . ^-X-feyHf-t^ttt 

[0010] iti(i,o^j^v^iicoffia^i5s±-r§^>:a^ 

i±. ^mi. mmizff)^mizMAm&tm±Ld 
mmx\ m.^tL?>, mm. m^^^r-^itim 

yj^'XrJ'-dSFET) (r)-^-h±mm^tlh (Karube, 
I.^>. Analytica Chimica Acta 1986, 185, 195-20 
0). 

[0011] 3-n<yA-!^ffil^l2.035-f{i. Mm 

mmmcoxmi,z-?^^x+mmmimixt5'o . x 
m<7)& hmk^j: i> mm ^ ymm(^m^zm h m 

"thUmz^^^x . A-^mitLtz-^>v^r)V'zy^-ti^ 1 
^--t^-b/l-n-Xisit/'^'U (fxyl.^'niJF) (PVC) 

mm(^MfA<nmm%mkzWi^^fixm . ^h^^com 

Wil*t{i<*:cO*>cO*«fcl. : Davies, D.G. fe. Analys 
t 1988, 113, 497-500 ; Morf , W.E. Studies in Anal 
ytical Chemistry, Punger, E. (Eds), Elsevier,Am 
sterdam (1981) p264 ; Ammann, D. Ion-Selective 
Microelectrodes, Springer (1986) ; Oesch, U □ 
in. Chen. 1», 180, 290 ; Thomos J.D.R.P±. 1986, 



289 fciLS" Thomas, JDR. J. Chem. Soc. Faraday Tra 
ns. I 1986, 82, 1135. 

[ 0 0 1 2 ] if^. a*iOil5)»&^tl.^ U -y hi}^ 
hh. H3|s:ffiffi^ 61-234349t(±^¥#ft±t'S§lib;t 

mt:miii.iibiz. mt^mfimwrmm^M: f 
Etmiii^<^4'^yf-nmLx\^h. -mi>zm^ 

fix i^^l. ythi^'J:^ hmm^ i,zmt?> ^1 fc 

ma<nm^B\m'^^x<DytiT7-^mii'i^0mr 

sijffi! 1 5 1, i t tc i D »s tL§ , mmm.mi^ 
mtmi^z. wm^mMmimm-^j:^mT$>t. a 

*tHP^ 61-283862-§-(±, i]#:«ffi(::B*t#l-tl>JK 

U?-vivg^3ifflL. mmi. %hiifzy^)VMz-^7. 

i^mLx^mm^^L. <!k^^x. ±my ^ 
m&-itzi^<^u^^M^ix\^i. zcoiimit 

J)l>B*aiP^ 61-254845#{J, ^^y-f-xl^^y 

mm-^^mw.i:zmrci. m^^x. ^wngrgifKa^fc^-a 

[00 13] 2.2.1. 7t ^^^°:?--y^'a 

(fx/pt-nUFy) (P 
VP) i:2.5-b'X (A' -7Y-2' -XJl't^^yfM 
^ ^^y^ J y (BASC) ii^t:>m>^(m:'&r>^^^ U v 
-m-^ilkii^^Jh-S (Hanazato, Y Anal, Chlm. 
Acta 1987.193, 87 ; Hanazato, Y S-O-y^-^iffit 

m259^&#HD. #A>ti^:il^{±. »:v^T, m- 
«OISFCTi|g±t=A'^-y'(li§fifclS^ jgm^^irS 

m»T;P7'5y (BSA)>^)i?g-^!ftk LTffiffl^tL, 'ix*^ 
[0014] mUz\>(7^\zm^kUz^X=rMz-o\^ 

(t:x;t^r;P3-/i') (PVA)^^^-!;;!^^!;;^' 
x^ A -t y Ais*^ ^>fiai. Tesg'ltc^-^ 

figjicy^-^ffilLT. 'mmiva-y.^^yf-^ 

ii^lf^Vr-'i-kWim-h ISPET^r- h±tjiffl-tl> 
f^toCOlSi^'^^nT^^^ (Takatsu, I. i&iXf Morii 
zumi, T. in Sensors and Actuators 1987, 11, 309; I 
chiiura, K. *I1»K=^4,272,620^BB«#). t.fz. Mo 
riizumi, T.fcHiyahara, Y {i. Sensors and Actuators 
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1985, 7, liSit^oceedings.Int'l, Conf. on Solid 
-State Sensors and Actuators, 1985, 148 {CfcV^ 

tifzy t h^'^i^-y-it^fif^ PVAlifcT#4>ixJt isfet 

§ J; D ^ic^SIR^^^ <^i9) i t , i 0 ^ < I. ffirfi] A^' 

[0015] miifx^ b mmi-?>fz)^(7)m^mmm 

{Mtlf. Moriizuini, T. in Sensors and Actuator 
s 1986, 9, 373 ; Kinura, i.h in Proceedings, Int' 
1. Conf. on Solid-state Sensors and Actuators, 
1985, 152 ; and 0*1^^=^56- 115950^i3j:lAB62-2 

63457-^). mii-fiztLii,(omii. mkix. m 

[0016] B^c^mmm 62-235556#{i3fllor 

[0 0 17] 2.2.2. x^v-ymM 
i^Ltiizm^xii. mmiD'^m^nmz^tMm 

m l^im-^ 5 5 -y i^Mm^z^^zM^^X htiX % 
IZ. mt^. Oyabu, T. J. Appl. Phys. 1982 , 53 
(11), 7125 t*3V%T. m\t:^X^-XVb?^9')-y 

mtti\t^^'<^-xhth'ty^-tmk.Mzmx 

tl.*V%^iSC0«XgS:-^tf. tfz. Cauhape, J.S. t 
-eoftlBIff^^fJ. Sensors and Actuators 1988, 15, 



399, tiJV^T. y->-WJJio!itfi 

{COV^r, Mi[^!I^-^'J<^*^«iitTV^S. Johnson, 

L.c. \,z^H-^td^mmmA,2\f>.7mmm\i. 

[0018] 2.2.3. ^y9'yx.'vYm 

iii,zWj:'yi-im<nM(OTV'i i^thlzisbmm^ 

as^ittgMLtv^^v\ ?jsoi:fi{i2o*^^> 1005 ^'oy 
^ y9 XX -y h jx)vm.zm^< mmw&mjf&^f^ 

[00 19] 2.2.4. S:?'Ovyyy& 
lilf2tffi*Kx^^'tA'3t. Moriizuini i: Miyahara {i 

ISFET ^(^'f-y%mz-^m/r-'i-^-/nwmmi 

Wai-f-SJtfttSi'Di/yyi^'aSrffifflLTV^I). ^Itl 

\hhfl>ii<r)mtt;\tr-MZ^'>X\-^h , Kimurafci^N 
Bf^<0ii:^Ctl3V^T (Proceedings, Int'l Conf. on S 
olid-StateSensors and Actuators, 1985, 152, B9iE«0 

hm). ISFET ii»&siai!§ixTfcOs ^ciraffl^ 

o)iffl^W±Si'oi^y>'i''tJ:'3iIS§)h.S. 

isFET^gc7)^;«_ ym^\%x^(mmz!m:^\ < tz^ 

{z\iW-y -f ;l-Affitn:;Ky-7-*^'fflv^^.it^fmtS^f>=5r 
h\i'm^kzMl^tifz. jBto^acoro^-f-;!/ (0.03 

^rv\ ^^Sc^ B5A^-#rM^I±i$i^^« (Mt«\ '^I^ 

<r)\m^ifh^s. Knudson, M.B. /ijCft-^^iXitTRIMt 
fFl^4 . 549, gSl-^tJBW^ii-f :t it/ 

mmu^i^oymMt^^tix v \ ico##^«{± 
issr -?-(??«iiJ-R8S-r h fz»)\,zmM.<Dwmx'm^ -^x^^ 

<r)mmmm^iix\^t. 

[0020] Miyagi, H Technology Research Re 
port of the Institute of Electronics and Connunica 
tion Engineera of Japan 1986, 85(304), 31 feit/ 1 
985Pottsburgh Conference, lOSSfciSV^T. ISFET^ 
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[00 2 1] ^mm-li3'Mzii\,yi:. Bousse, L.J. 

Procee- dings of the Second Int'l Meeting on 
Chemical Sensors 1986, 499 tCT7$^— i^a i'SSr 

^x.j\cr)fiAzmifm^^fi. ^<^w-nti^nM.mi v y 
co%j^mtx^^hi-fitzi^^zi^~-f-b^m^ti 

txmm-h 1 1 1 19 . wt'^mMm^ h 5 

[0022] -(k^-fe y-t^oTi^-f c7)-«^v-< ojnx 
<^ifiisf>!7)m^mm\t±<^-\-^x'h 0 . ^^tc^ts^ 

fcitgefiStut. «;fe=5:ii:fc: iSFETiJii/f chemfet 

m<D. miiz^-ttmizm-^tix^fi mm. 

Flanagan. M.T. ^Oi^iSfeits Anal. Chim. Acta 1988, 

213. 23mmzt) , Amtiti^^mmm 
i±, ^^k^k'm±^hx\>y^J:\\ mmh^yxT:L 

-^±mmzmxti {^mcoi^d^ztizt^zi: 
mi¥mm^:^^uzmizmLJh:ts) . 

[0023] 2.3. :>--^3RKJMilfeii;^'Sji31iJKl 
ir^»;^?-yTUy/SlJ. #^=5^ R'Si(0R)3. j^i*, R'ii 

mnu^mxh^. mm^mmmzmmz 
^^^^itzmzmmti z. b itmxh i.mnt. 

Weetall.H.H t i .Sli^tT'S)!. Methods in Enzymology 
1976, 44,134-139 {±, i^y y:fj -yy'V yyM<7immS. 

^comm^z^thymmtcnm^coiimofzMz^:^ 
•vTV ym^ m-aztmf^ i t ^m:hx\^^ . 
imm\,zmm^Ktzy'yi-f-nmmm^tixi5 d , a 

Z. X\t , ttJir/L-y S y (BSA) h -x:t^ i^^^" 
(Co-Crosslink) §-ltl.itJ6t, SPgWXSfciSV^T 

r -T S yro MIX h i'i^^^'fe J;t>'/;i'^;i' 
T/t-rbF^ffilUJt (Yao.T. Analytica Chim. Acta 
1983, 148, 27-33), itlfecOARfi. i/yyij-vT^) 

ymifiis^j^^mmm-km^^h. tt:\t. * 
^m^£mmbLxmtuM(^. mmw)tz^\,z 
mLo^zuz■o\^xmm^Lx\<^^J:\'^, 



[0024] Fujiharai:-e<^^|BISf%=t{4. J- Electro 
analytical. Chem. 1985. 195, 197-201KfeV^T. jiR 

^mwjt\>zmhmmj:^wmmm'mm 

7X3 7 ^'■fl.JtKxO^Si: UT n - b'r i'/l' h 'J x h 

< tj:\xmmkzmm^mfhtzyb\iz-Mmm^ ^ 

[0025] 2ffl^0^ffSixfcB*«#ltffi»±#-7-< 
Tl-^l>. B^^comffiUm^ 62-261952-ttt, SKtTX 

-r^>'U-:iynm^cr>tMz^ mhm^yyyit-^ 
^mith:Lb^mmLx\-^h. H*<7)i±5ii» 63-1017 
43#{s. m^mmmmmz^ mm^fitzTr^^) (r 

[0026] 2.4. 7-f;l'A^Bg5'r'y:7X 
7T-/^Xl^t:fO»*5 iU^'HM* "7 ^/kAJ^C 

7T •/ ^'^{i*< i{)^'^>iowf* I. . raa-^KJ: 0 7 

*3j:l^-?-n^.Offiffl**^t'A-§tLf^ (i5!|;i{fs Wagner 
fcPisher. Kolloid Z. 1936. T7. 12 ; Vanderhoff, J. 
U fcHwa, J.C. Polymer Symposia Wileylnterscience, 

New York (1969) ^#Hg) . m-smzi,mn\><r>tsih 

S : Whitley, G.S. fcKatz. U.K. Imdust. Eng. Chem. 

1933, 25, 1204-1211 i3j:tX1338-1348; Matsumoto, T. 
Emulsions and Emulsion Technology VolII, Lissant, 
K.J. (Ed.), Marcel Dekker, New York (1974) ||9 

< ; Encyclopedia of Polymer 

Science and Technology Vol.5, John Wiley 8; Sons, N 
ewYork (1966) p802-859 : Dillon, R.E.A,. J. Colloid 
Sci. 1951, 6, 108-117 ; feit/" Sheetz, D.P.J. App 
1. Polym.Sci. 1965, 9, 3759-3773. 

[0027] m^^ u •^m&m^'t^'fhy ^ 

JB^yy--j ^XffMlSKEtf ISFETgaiD7ti6W#HiV'f 
:7nma±T-ffiM§tLfc (Sinsabaugh, S.L.4>. Procee 
dings, Symposium on Electrochemical Sensors for B 
iomedical Applications, Vol 86-14, Conan. K.N.L ; 
(Ed), The Electrochemical Society, Pennington, NJ 

(1986), p66-73m^-) . Lm^smi. y -iivm 

Lxm^Loh^t^mr^ttz\i^LX\-^t!:\\ 

[0028] wm-h b . ±mmmizx^ , mmm 

Kxm^bmt:ttim^j:^u :t^y^mMi 
kokthum. m&^fifcmi*^^ix\>^^j:\,\ 
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#ffl<0%-ttfcf^^§4x.l> i> COT'S!) Lmt. -TO 

[002912.5. ^Ayry-te-^-a 
«»-r /S^O|ji«*f^Bf±cO#g-C* I. o ^ A / T 'y 

[0 0 3 0] ^com>^ yj^T'vt^mcMiizi:^^!^ 

w-.m.: yKMmmy^^ ■yf-) wi&L. mm 
[003 1] X^&^j:^ M,y7'y^^mhrm^ti 
jfiscoi-p^^Bgx-^. ^Lx. m^zmmitx 

[0032] m:cr>m.Lfz1jmi,zi3\^X . i^-^Lii.in. 
Wii-mzii^'-Xtfzm^^m^flizm^ LT v>S , 

mwimm±i>za-T^y'/^xt^. r-y-fe-f*. ^ 

i^zmx'hh. igs^«*<x#t!tv^«^fc(±, m 
m<Dmmmmiizmmx'$>^. mix. mmco^m 



mm^tifzAwtmm^Mmtti mm^izo) 

-y -fe-f mmt:^Mm&th ^bhts:ntz, 
[0 033] -?-co^«. mmb^6. j;D»t'\ J: 
0a^=Sr^Ayr>y-fe^w°ah3-;K fciV&ii 

[0 0 34] 2.6. Jtfer>y-(r-< 
ELISA j3j;tAmr-y-fe'f S:#tf, ftt#<#feL-CV^ 

|.7-y-fe-^Tn>n-;K±, iMffi^^tt-TI., HSi 

fea^:^lt-tl.«^«ffl Lxa D , ' <7)^fefflA^'^>* 

kmmziiXikmi. b^^ocon. $mami^x 
mmmx'h'o. ttz. wm-^mmh-b^hxh 

t,. immmnzwm-hTy-^^immmx'h 

[0 03 5] ■<yb'^i/;i'fc<tt>'-f-(7)ii^*w><o*» 
Wi^wsmr-i'cA [zmhw^-b bx<m^iix% 

fz, S. Cotson b S.J. Holt (Proc. Roy. Soc. B 195 
8. 148, 506) \%T}Vi]^)t-XVr^-'^mAV^-f 
^^^*^fc«Olftfe&^T a SitL <^ ^ffifflt !> C: i: SrW 
|?L3t. P.L. Eiyfc L.K. Ashinana, -^A/yn-yht 

*^tS)t«6cDa«i: LTyn^:-^'na-f >'^'^>' 
;^*;^7x-^w^5MS:^^^tft:(Methods. Bnzymaol. 
1986. 121, 497) . J.J. Leary, D.J. Brigat b D.C. 
iterdfix h u^)Vu~xHzm%'^i\fzV> N AS^:{iR 

NArn-T". BP-^b'r.3r7'n-yb&nn'ft;fl.3ti6t 

(Proc. Natl. Acad. Sci. USA 1983, 80 (13). 4045) . 
S.J.Holt b P.W. SadlerK, ^ y F=¥i^/t'S^e{JB^ 

mM^'m:<nm^mz^(nmmL^-^i}iz%'^ 

■f|.<r J;&i^L.5t (Proc. Roy. Soc. B 1958, 148, 4 
81), 

[ 0 0 3 6 ] ^ y y)ViilXfZ.il'n)\xi'ry%W?- 
(n'S.^\'C<m-!rmts S. Cotsoni: S.J. HolttJ; 

D. \tih.<rim.\zmtm%<nfz'i^(r^wmYmm'm 

-UbbX'm.'^tltz (B±. 1958, 148 , 506) . fft4 

z.i\.t:><m\mMim^m.\m^fz\i 

3SK^blK*S:4)t-tSfcV^ai,»(Wateis, W.A.. The C 
hemistry of Free Radicals, Oxford University Pres 
s, (1946) ) b-^Uz. 

[oo37]>fyh'^ i^)v<mm.\m%%mm&^ 
mhxmm.-^iifz. mmmmtf^xAyy^^v 
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xi'9^mzi5\')hT)Vii 'J *3 J:VS*X7 r 9- 
-<^W'fti^W^to:t«^cO-< y>Jdfy~y^WS (E. E 
pstein, P.L. hblf, J. P. Horwitzfc B. Zak, Am. 

J. Clin. Pathol. 1967 . 48(5). 530) ; iT^^JT^'JlV 

lS<7)J:b« {T.F. Savage, E.C. SiiithiSiVtollins, S 
tain. Technol.1972, 47(2), 77) ; :J'>'A°^'7"n>yf-'f 
y^^'COWMb&M (J.M. Gershoni tG.E. Palade, Ana 
1. Biochem. 1983. 131(1), 1) ; =.hV■k^l'V:-:^iy~ 
(Z.Wojt-kowiak, R.C. Briggs. L.S. Hnilica, |il±, 

1983, 129(2). 486) ; -^xX^^T^O-y bC*3(tl>in;Ji 
tt:5'y>'^°:?«"BI^I-^t; (D.A. Knecht.R.L. Dimond, Anal. 

Biochem. 1984, 136(1), 180) ■,'>xX^y7"P'y 

^TrnMS'-oWMsit'^ (M.S. Blake, K.H.Johnston. 
G.J. Russel-Jones, fcJ;lA' E.C. Gotschlich. |i^±. 

1984, 136(1), 175) :^««-liffl^AyT'y-fe^« 
3t46£0iitVi7*--7>yh (G.E. Valkirs iSit^'' R. B 
arton, Clin. Chen. 1985, 31 (9), 1427) ; ^yj^i^Wu 

^\,zm-h^j ^'Q-i-A'Wf.mm.^^Sf^hit 

abW'f Ayyo'y y\,zmfhrf^i]^i'&iits7.vr^~^ 

S-ft&Sl— < A/j/oyyycOffiffl (P.L. Ey i5j;tJfLe 
onie K. Ashman, Methods. Enzymol. 1986, 121, 497) ; 
fcj:^:' ELISA-X)l?<y bT-yfe-f C^^tt&HSj^-fl. i 
h ^mv^aSSti/t . F -y 7.(r>ii 'yr U yiftWWSL 
mk%tm% (C.FrancitJ. Vidal (J. Immunol, Meth 
ods. 1988, 107(2), 239) . 
[0038] SSii^l. t , , 

I., 

[0039] 2.7. m^-||i^6<J-te>"t-feJ;y''r ■y-te'f 
ftSTii. AyT-yH:-<rnFn-/K:'^-&^IE^« 

y^- . I *t9> !> ^ A y -fe y ■+;-- wMmt?^ 

V^M'C,^/&i'S)l>o M.J. GreenisT-y-fe-^^fcjttlSm^tJ; 

(Philos. Trans. R. See. Lond. B.Biol. Sci. 1987, 
316(1176), 135), L*»L=t*i^>. A.P. F. Turner, I. 
Karube ^Itf G.S. Wilsonfc J: •?a«Si^Jt*t:'^f>«. 
Biosensors : Fundanentalsand Application, Oxford U 
niversity Press, 1987, MZ^^ilX\^h^m.<r> 

h:it\t. mm>^'Tuya-)vim^\.ts:\^z.):.\,z 



[0040] nzi.imiii(^imt Lxcommm^ 

{BW^S^OflMAnal. Chen. 1984,56, 2355fcietl^tl 

■mmsinmi:9Mmzm^it-^i'Z^Wi'ti r -y 
-fe'f LTv^l. . mjmmib^vh i. 7 x y 

-Mi. +750mV«f|ffi'e®^fc§ixS, bii^L^sifih. Z 

m%m<<zm.^j:mifim.ti^\iAm\zt^ 
[0041] "mmmm!^" (n%mm< 

Rosen, I. Hklf Rishpon, J.fcJc-S J. Electroanal. 
Chem. 1989, 258, 27,f*>l., Z.<Dm-X^Zii\,^X . » 

m\±m%mzi^'&.X^j: \ ^SW^Stt^r i,(n{z^x.hLt 
m-%hy<)^kLxm^fih. m\z. nvt^jm- 

xyri'-^tmm^fitz^X'hh. 7x-;i.*X7 

i-h^ P-- KD7x-;L'*X7x-hfeJ;t/'p-T 

S y 7 X 7 X - F ^-^traoA^o^K^^'M^S 

•9 ffll^^ ill. 3P7K^>SIKJ£*^ ^>4BS-r !> 7;l- n 
!fi5(EP*), ^tLfft7xy-;u, p-r:ha7xy- 
;k ioJct/'p-TSyyxy-yi/f*!.) -O^'l^tB^tL 

^m^fiTzmmm-'X. \m%%m^zimti!m: 

[0042] 3-n>y>Nmffil^247796^fclS 
27020&t{i. ■iJ^JT^y^-i-kmmtUdsbmmt:^ 

^m^-fh'^mmmm^ixx^^h. ht-L'^sifi 
m'6},ff)mm^mt. ^mv^^^yxiizm&L. 
^Kxm^^zh^^x^ y >- wb^JimastiT 

^h-f. ^AyT«y-fe>fS:lllWm.K^t-*ffl=5r'7^^'o 

%]\jLm!sm.\imi^iix\-^'^j:\\ 

[0043] 

[i«ii^ft??*-t-i>/iift«o^g:] ^^mkm-^-^^ox^n 

jljU ^-fey-if-io j;l/^■^o>'ca^«3t46^oa'*^o*• 
S{^p■fl>. .r«-7^?p3axA-S{±. ^m^3L>\±.\,z 

■kw^Loh^xm^Lfi. ^mmzi5\^x. Mm 
igttfc±# ^mmmt^^y^^MEM<^fi.^(^'^ 
x.j\\^KMzw^xmM^fi. ico-tey-y-fi^ife^s^fc 

$,i,zmh d hm><z^m-fi<^iiZ'mt£mKmiWi 

[0044] ^fz. mwk'mAY^m'iT -yfe 
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•tm (OT "m." t\^o ) comM&mm-t 
(Dwmizimtxmm-t. mix. mw<^:^^y 

[0045] ifmmrv^^HmhiMit^y^lt. 
#fc . ^ A y T 7 -te mm-fh mz-^m^j: i,(ntLX 

t'^ymmt^^X'hlhffitLX^.^h.h . Z(^M7H 

m^titzmit. )!k^^x, ^m(OJ<^^'^y^. u 

S (catalytic) fcai:tfO#sglffi (-^-X-feyf-) . /'S' 

mmr\:i't—}'m<^±izmM^tii'z±mm. z(d 

[ Q 0 4 6 ] imm^^^ 9 njDiAM ^-fey-t 
{i, 3il^r^-X-t: yi?-*»/i>^l.m 1 0«i*!i«iS{t^> 
idm'm\z^m<r>^s.)^t^m>. ^■IK^^X. %t>ivt^ 

^■~7.^y^--iL\zmmmmm}i^t>i\.. 

^mff>mmmtth-isT. =fm-i>itmizMi 
X (iA- u^-tbxmvo i^mmm^y ^ jv^. t 
tz\m^m.mi'ms%^<r>x'h s . :Ltihcom% i 
i hit^mmmmi'Zii.wMmzm^x^^xh d . -e 
tT. i&iH'i(^^^ymm^^ts^bi}^x-%i. ^ 

»tt60ffl#:7^;l^At±, ^i^iz. fi^mm^tifz-i :^y 
-fey-'?--l:Sg'ttScS-fr-l./c*^C-f1:ffltdl.'ft:-&!f53Sfc: 

D . l-H^mR^tit: V ijy V:S^«i*f&BBco^v-f 
9 o jniLLR-<-x<o>'N'-< :t-fe y-ifoWtilgSii 5 

[0047] m'mfh<r)\zmh(^\i. wmx%^ 

»StlJtS3f -7 Y^)'y97.{ support matrics)Tfe 0 . 

xhh, ±mmifi±^^mmmmi,zmmi. a^-p, 

^■srtlk-ri.. ^:^V-^^'DiDlAM:t-fey-9--W»^ 



yit-tlfti!b<n^mm-^fii> . 

[0 048] fti-T, ^%mi±. ttz. M,m<pizmm. 

mhxaiJ^fdimmtLX. *^aj<DA'^^-fey-9-- 

(rm^mmizm^xmtmm^mcfi. 

«fftai!'-l (AA) {±. AAJi*f#SL^^v^«^fci^§^^ 

\^xmco'ty^mm'^^tt^, §fets fija-o 

tifcAAJl. iW«S(ciii^a=^-ty/#>'n^i?-yifc 

m^mz^m-ii^<^x'hi-bK ^tin. mm(o»x 
i^^^j:^=^tfzmm'mf$.^x'h'^x, ztitp^cor 
mz^i-mmtmtmmi-ti t^y-t-co 

[0049] hi. AAJl*^"ffl]£«^jifc i VIM»^> 

mmtoi. ^mm&ff)mmi,zii^-^x . z^^xo 
\-^om±m\^^^th o mmmmh/M ^^y 

■r-coflffigp^^sot <th'0 2rJ'l-g|5<7)»«j5tS*^ felts 
mt^. ZoLX. »ttvMLR-'<-X(7)-fey-if-tj; 

[0050] imw)m\t. m's.^x}sttz\im^^ 

■fey^?•«iill•^t;:g^^it. '^x>'M'^;K0;fel4Si:V^5 

mm^-Mth. \^i}>^£i>=^wm.m±izis\,rr:^m.n 

[0051] m<r)mtm<mi>z. ^smm 
m^y < ;^A t Lxmm> ^ t A*t§ i.^p^ttil 

wyv\^j>^ii. ifmmi3mzi: m'<'fhtimhmm 
i,z-^tfii , ^mmm 1 v ^i^iii. ; o¥Stt<7)ii* 
7 -i ivj^mmt mcom-^ lt , ^ i. mm&± 

m'fi^-^i-h^-r-^zcr>7 ^ ji-Mzmxb. ij'-o. 
tmtt:itii^mmi-^zti)^X-^l, z<n^mM 
m(om^t^m^<^-mm^jM7p:bLx. ^ mttzu 

7^;l'AtJ:'9afiS$ti#l.. «l.ac?)WWtML-T. 

tz. 100njncOlf$fc>5: 13415. 
[0052] c:07 -f ;i-A{i, «®'>x>'N*fe{iv^-ftt 

mi>m^zli. '^rxA^WLTXty- 

n-T-iy^^s^i-s. 3ta*^^fc?i-&§iT.fci^7yft 
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iOi^? Hb-^tis^R'nSi (0R)4.„. i^t^h<^X'h 

3~i2iic7)M'ft*^*T'$) "3 , Riumtrntrnm 

«fe3{)S(0g t Sill. . S*jc7)i^ 5 y^?g<^^Wi%tt^»i 

[00 53] nwfxm. ^mwrn^MMy ^ h u h 
mmzmmtdh, ■'U7f-^7(iiftoff)" 

[ 0 0 5 4 ] ^ d LT . ^fc J: S«§i{l:^6<)««I^S 

[0 0 5 5]mfii''^^'jr'fe>'^f-tfeV^T. >f:t>'3i5ia 

'm^^-^-mmut. m<mfmm.<mmmuz 
mm-y ^)Vh,^-m\ziiV[i>%<mmm<t. ^ 
ffijKfc*i!c#ti. o cco-f ^vm.m'mt^'m.y ^ ^i^a 
iih. mz. ciii:iEtfc§n/s«rm4iii4<fcH£§ 
fii^mmtift-f tymmizmkth(^im:t^ . 

[0056] J^(^^3ii«iRli±. ZZTmmt LX 

mj:mizm-mmmziy)msi^iit. mmut::^ 



t:m(OX ^ =5:. < k i> 1 •oc^Wfc^ft'fctJHF 

fci -yxmrn^iih . ^Jfossf"? > u 7 i'xi:*^ 
^^utmmmmi,zxy)3\m^^timmii-(>. & 

h >J >y *t*k ^rl.:})-*!**^"? b U 7 :J'XSrat 

mn(nWMi\L'^zii\ \X i> ik±o . ij LMWf^Wi-^'?-<^ 

^bxm^t^^ti^T^h. fcicAK, ^coikcomm 
mmm^zxiyf-m'itmmtirzMz. mn'^ic 

mt^mi^m^f-^+^ip-ymi^zmti 

I. zobx. if^mmmMmmiificmtmmiiiz 

X. zffi-^h y "/ ifxtpiizmmm^^mmt 
it. tffy^vv'vi^xiiytmmmi'yj-^i'm^ 

fc, mwma-m-^y^iyi'r^'kmLxuMzw^ 

l..i}-r>. ^:ii,z-^tivx\-^h^W^'Mi=?-tn'mm 
1 0 ^hcr)X-^j:iiWt^j:hti:^\ ^MXfjilfzU'^ 

10 0 57] mlz^'^-fzttiV. c:«±i)JiJi'>xAi/ 

-yxmm^ti^. my-iJUM.^m. xh^-n-r-fV 

;i,^-/v(7)Sai, isit/ilfMSii, 
i,z^m:^'f-(Otzihf>zmx-^ h . WIEU/t^-ffifci: ^ 
X . S»v b U -y ^'X k =r h»E«rtg^r^ 

todefined):^*^i5{tf.:^TmLTtJ:V>. A^-l. 
^•7by -y^Xtd:, ifc. SSftl^fetXtM^k^r 
§ y ;{f y bohythViPxvmhLX 

mihdi. mL<i±. imsm:mtfzwj:^'yv 
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[ 0 0 5 8 ] ftfc 0 1:. If . m-^mmt: 

[00 59] :icni 0 if^mumm^z^wmm 
mff)±i,zm^^firzM imm'h tz^o^nm^z t m-t 

mm-%Khm.(nm^iL\zmm,z-ayYu~)VLohii 
0 ^jimm-m lx . ^^Mkm'mwAizt!:^ 
m.^-^timwcotimiammthz.b^z^'^x. 

m'fh:iUzm)Ltz. ^i^l^z. ;c:tMS^§^L7t5;^ 

um^irmii .^ih tii-zmmco u fix ^-^iv^- ^ 

[oo6 0]#jpw=5rJi{±. liEaLfctfeDs m.m 
tatLv\ mmd^m<r)^\z\t. i^u^^^yti^ 

120 1 /t {i^^iiyjiw^^-TS^ w-ri. ii-«f*«o«*»'-e 

^h. ytvm^i-mzfmLx. mut. #A-ur- 
(BP^.. mm-h^-^W(nm.(oMm,z-m-tti:io 

^ffiffl-tl>-fctj;0. "l^vXh^^^yr (resist c 

ap) " m^m^^oh. 

[0061] *^0j<?3^ini>co. is j:t;;\ mmtiBm 

[0062] 

[0063] »l»i, 6X3m(0mmi-U-ayi-^y 



T±^olllii«S;?'";i'3-^-bv^?"-i7)±aiiEffliIffe 
i!l^LLR-<-X^^'•^^J-fey^?•-*S<t. ^-yr<7)a« 

(ofi^iii. «jtt^^•>y^' (1). m^^^y (2). s 
ma (3). m/m^tmm'm (4). :tJi«wii 
(5). ffi^rot-^' (6). t/t{4^at;t«i 

«rn^-^ (7). (8), i3j;l/U;iryKS 

(9) mt^. 

[ 0 0 6 4 ] 1^ 21 ll^T^(^l)«/^■^t^#^^®S: 
^tl^i Ili0^'";i/n-x-fey-t-*f<7) l -ooltlElfi 

H. 

[ 0 0 6 5 ] ^ 3 H ^faL?lK*fi« ( BUN) -fe 

[0 0 66] m4ii imco^yy'±m^j:'^fz^<^^ 
^y^-cnrvA ^m-w,'i>m(n^y^-<^}M'sm 

Ho 

[ 0 0 6 7 ] m 5 n mmmi!mf^^<^i^^9')v^~ 

X (O) *fc{±HEPEM«f?S«^^ ( X ) tffiffl-ri.ii« 

(jiMfbKfliOM^t/STC) <n>%min (namps t 
t) , 

[ 0 0 6 8 ] (iiH) « 

raafc \jxmmmir}v-a-7^^y-^-<^:mmh 

(namps fcT) . 

[ 0 0 6 9 ] ^7 %^mm'mfhwm,<n 

^-:;<AM^-fe>"9--offifflfi:MLTa<3i-&-r^. ll 

^<-x<r>wmizii\-^x. mm (12) (4»-<07* 

hPi^';^MT'a!>l. ; »#^ttM (8') (M*«i» 

mkizmrt^Kh ;^tx. 7tV]y'Jxh^^->y° 
(9.m2y^vu=jxhS) imMl-i/z^i-th . 
[ 0 0 7 0 ] ^7 BH murmz^m-hmmMM 

( ^ fzli.iiR-<-xcDJi-^ i^^ y^~aMmzii\'rh% 
1 7 * M/ M ) &»«WClIt^m#Mtt*oK 

[Q071]^8A|1 ,1; TIES L-Tt V-^^ y-fy^ 

[ 0 0 7 2 ] 1^8 BH Hg^tl/^U;^> ^^mWi. 

\ti^m.tsM (45) ^mh')-»yr/^)i]yYm- 

\t. mfM (45) S:llStl.?ti50i^-^#K (40) Sr 

[0 0 73] ^911 immymzi,'^^'^A9^ 
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[0074] mom 1 ii>(;>ioMcomm<omm&s.cr> 

[0075] miia m(omi>zx s*^hb<obun -c 

[0076] mm ^ um-i^-^=f 

i.c7)ioonrig^ffia<oiaT'ibOs ^trt:i/^}vv 
(5) \tm-'^iivmkm\.x^'^ . ^:i^^±:&l*Iz 
(n-m.mmhfz>hm%. (s) \,zm-^\^xm. - 
i^xA (2) ims^^-^i'd) z 

A±offlK5«iE?iJ!ifSiiJ; t^lH^iJSilo (ra 
ticle)^m>ttT"^;^^7) o 
[0 0 77] ^BH aai?)vU>'i>mi#^ (7) 

□ (13) WfA^ix. ^LT. XS^^A-y^'t'^xAJi: 
S (11) «Tgli(c. :;>c^^rjBP (12) ^mtXEW^ti 
I, 

[0078] mum ^mimm Lxmm^K^mm 

iIS$^X/cy:*>F^^ft: (^1;><WS-) WM-^"^ 
y-t- 0«B3fi< fcSA^its ^a-^fftO^J-l^ ( U F ) 

(7'<;i'LfeSi*i&{ilS2^yA-) tj: 
•fbJcSg (02i:H202(^)V^-mi,«?^tg'5r. ^^tt^r« 

[0 0 7 9] ^15a-15e!l|(i. ^ffic7)gE^x:T^;l/^"- 
[0080] mi6a-16c|lii. -k%ts:^^mmk%:>-0 

i><D (»16ail) , ^h^^j:mmmii>-^i^co meh 
H) . mx/. mm^^x7thJ^i^-=-yi^'xmzm 

^fifzm (mi6cll) S:-&t^-7^^'oi!-^i)l^oa 

[0081] ^mmii. 'fw^m^j:-m^j:m'mi 

*^Btra<7)itffife xx/mM&<^tzibi,zmm±-t 7 -r ^ 
yi^-tm\,z-^mi'hh. -mt^tj-zMim.^mw. 



i5'V;rf-H\ 7KUpf^'l':tf-F. rKU^Tf-K. DNA 
^uru'rAy. -a-yy^^-. :^63S/or'jy. ^i. 

ti.«fcffiffl§tLS, tk. miimt\^^'m\m^z 
fflwti.. -mz. tmm!r>^iisyY\^'^~T^-ifi^ 
[0082] im9^mm:mmh:m. Mu^'t*^ 

(r,\>z<m\.%hWrs^h.-rmf\\t-. filEBlO^tlfM^a 

jfli«. m. m.. -m. ff. iam. js, is?!, & 

fzxtmmmt . m^zm. uMW^^-^^^t hcn\z 
m.fmmzm'mu^h ^ tA^-apstii-^^T^^^ . 
[0083] imwnmz.(rmM.m\i. mmA^nz 
m/mnmkm^ lt (photodef i ne) mm^km 

mhh. m^^z\t. :.(r>i.=:>-^mmw,t. m\z 

h(r)\!zmm%h, ^o-th^tx. 

*-ti. mnmm.<n-mmmim!z-K^ Mi 
\zm^^tih. i/c, z.coi.otf.mmm/ii' m 1 

[0084] ifwm^hmtmMizm^x , .rsDAAfl 
^tz\±m%>m\i. mmc^mnm mmM:mm.<n 
m^^m-th (Lt<^\mzttz. mf^titi'^tzitrnti 
(rm^^zj^Lx^y^~<nm^ "%mfh" fcv^a 
m\k^rzt. ?ha5cow:f4com vxm9.mi^'p-ts: 

V^•te y-9--)J?§2r*-r ^ t (iM(cSStt<7)& l> flffl U 

[ 0 0 8 5 ] st:*^c . ^mm.m^y -f 
tzm.cr>B,zm.'^fi^-^^-y^ (jkis^) t#i.. ^ 
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CO^jgjifl (pennselective layer){±. BffflO^M^g 

mm^m-tmxi>zm-h^<v ^- 1 ixm w# 

JliOW^t-gPiESti. ^fOJS;^{4, lit, ffiffl^ii 

ico^zm^fi?>u'mzm-f^. mm^zx'o. i^yy 
mms.-^'iwm^h.x 

[0086] y^izmwrn^mmmmti ; 1 1 j; 

^±-lffi#'fcgaT-fel.» mz. hyyxr 
a-r UfUfMmm.m^-kts) (i. la 

IBOSfR»iiO»HteTT'iH>150-Cfe«X.T^250-C*T 

mt fzHTx 3 /I'h'yi!) izmmn^y ^ )VM,m 
[0087] mmmwj:mmmizm^^x. s^m 

XI. zfitbcoi-yyy^T^~-i-it. mm^&. 

^tfzlii^M^^^ (conductinietric) cr)<.—y~ ■ -fcrV 

mmnxmfm. mmmz^mcom^zmmn^^co 

ijA Y^i.'IJ^M%W^'f]A F (evanescent field wave 
guide) m tcBJ4>*H:aiJSWfl.. !<^A-^'^y^~\Z 

fWL^S h^yxxA-^f, m\z^h.^fi<m<nv 

mmcomm(D^^^xmmi5i.X/WpiK Trends in Biot 
ech. 1984, 2(3) , 59-65c?3Christopher R. Lowe (OWi^ 

mm^t bx^mmmi<z^tn^. 9ti,zim^titzE. 

msmiizntK-:^ ■ ^yt-i^mizmmM^zt. 

[0088] m-^a j:t>"mssS£coawNM y 
^-ff)^izmi-mm^j:mt^. ^mr^mmmmB 

l,zM.t>til. 



[0089] ^wm.mm(om^zmtitzif)w< 
Ait^y^-frrrv^ mm^ hmm:i^h^x^ 
thimmm^mmmmm^zwm^tih. us 
m.i>'}Vzi--x^yf-iii:.umM^*-^y'^-<^ 
mL\>>mm!m.\!zm.^iih. ^mh^y^y^- 

fi^mwnoy^mzx ^^mz^tdz^m^<mm 
tMz^im}:m:ti:m»m=pm&ii 

[0090] S(Cp$ffl(^i±, :im%tt.fzmWj:nM(. 

mm±o^'mx'^'&ukh%nAm-mts:mwz\m 
mm:^\tx. nmm^^zm.mitm(^m.<r)^ 

-fk&^tl.. z.t.t>(nm^^mM\i.^i:^>''J:^yii 

mmmmzmcfh. 

[0091] r<oj: 3 ■mmm^m.ii^v- llr^a- 

y^ii («nyy^-^') tm^^ti^m-^y^'-^ 

- (mHiT:?-) *^'»«i:KJiEtTl^ffl^tg5ra 
(Miif. »ft7j<*tfe«i>^'^^>'>>xy) oiti^is 

iii> (»i4HS-#Bgoc:J:) . ;:n'?>coliS^€{i. * 

WM<r)mmi3Xx/m&mmm Lxm^^itrn'^mia, 
■^tL^, :^mamwj:mtmm<^zik\'-^x . yov^ti 

[0092] :^mmt umimmt,ztA\^x. 
mmi)^^-3y''<~i' iy<M tixm^tixm^ 
-mmcommcomuzmt^, mmvfMm^zm^ 
■^tixi>i:^\ $>hv}>hmk¥mmt^mi,z^tii^ti. 
^ixmm^^mwimm-i>. mi>z. ^^ma. 

m^kx^^Wh Lx^yY^i^ivt^xyx- vmm<^ 
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0, x>^x5— fe'*3t{ib h'n7— fe^'^^H^x/l^x 

[0093] mm^m< , mmi± 

[ 0 0 9 4 ] ffU < li. WflJi. ^WS^vSttw-f y V 

[0095] ^mm^zm^^iitzwmtit^ffimci 

s-ffc L%h hm%>^}^yY/^)iSyy^ v^r^-mf 
mmmzmms^L t § i. . «n (jais.a. 2) 

wt. wMbmi\.x-m:^>m.'n'm.m.\\M\^tz 

1, z^x'hit^hvhi. {Miif. ^iimHBcoifc) 
mm^tiitK ^^mmwrn-^m mm. mm/ 
^ u 3-7-) omco^-^mcox i ^x^mcommm 

mc^^b) . 

[0096] ^ixik, :^%mii. m,-it^^y^~m 
mi. ^Lxm-^^^ y^^'<--i^ayj.msmb 

J: mmzmmh 0 . ^ LTib 



[ 0 0 9 7 ] 5. 1 . ^^^ifiv-a-x^ y-^-wm 
(n^WbLXWrn^^fifz^JV-n-x^y^-M. n. 

^fihmmt. (i) ^-X • ^y^-(^'Jfts:< b 

mmh. ^cLxfimmti^bizii. mmmittz 
\t^cDmmmmMzm^-^^-f^vm9M:mm 
ifK-x ■ ^y^~mmmmmmi,zmth^b t 

m^-fh ^bXh^) : (i i) JitRjf ®lc7)^-^ <bh 

;^3iSiixt:v>s) ; *5J:v' (iii) mfWhmm'\-<^ 
mm. :i<r>^\,z\i.'f)vn^xmmw&th%. 
m^mtmbhxsimt^bm'^^, ^^lx. 

mmmmxfmiizmh :/;w3-xco«f wn-r 
I.. 

[0098] i?mm\izm^ii^ "m&ttifz" 

-m^mtifz" Mmii. mut. mM^ti. m 
mmzmtQjsbi^ti. b u -y y.ff)tt^mz^t^-^ 
^ii. h^^^ii^(^0'immmmm^tixiyj:^\ s 

iz. frf50#|5((7) lim^" S:{E3i-ri>fc^>!9>l.:^ 

m. UM. mnmttzm^vy:f;'-^m. ^tL<i.wm 
jD<7)xs t fzimmmmco @ sg^c^^Tid:^:!. ^/O^'^ 

itwstt^i-^j!)^' "li^aitts" *iiBj(7)^]i[ii 

[0099] ^<7)^ViT:t-A-^-< $tltzmmi<- 
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[0 1 003 :^m.commm^t^iihm*^m ^«o^«&#o. 
xx/m%it^mit. my}i'-=i'-:^^^'yy- [ o i o i ] 

-fe-(GOX) ^of^ffl^rJ:i.^;^^-X!&»^>/;^^/7^'^>' I-ftl] 
GOX 

r/i/a-x+Oi > y*3/7ny+H202 (1) 



[0 1 0 2] *ltJ:05^?)h,l>j;ot. c:so«{4i^' 
02 + 4e- + 4H* - 



[0 103] 
[it2] 

2H8 0 (2) 



H202 + 2e-+2H* * 2HsO (3) 

H,Oj > 0» + 2e- + 2H* (4) 



[0104] ztLi,ff)K&:)^xt^im^mmcofmii 
;i^§ti^:i^:t^$^>''xy{i5Eeio^rp-fe;^{: 

/mit^m$nMmbxf^*m-^*6oo^. mL< 

{±+350inVT25l.. 

[0105] 3|s^BBc7)^^;i/3-x-fey+;--(7)t§S^mS« 

VHEPES (Sigma Chemical Company) MW^ io) 

20Bmi'')i'-:i--mmi:^t!imimmixm s 



(7 X 



mm^t^m^^yii'^'^mx ^3) mmtihi^-^ 
hx. wizncoiB^m.mmiiLx-i:>'=xmmmm^^ 
fit. iio-m. n^iizmum&^mimmi)^ 
m^ncomw. imom) x-mm^ti. ^ixi^vm 

tz^<fyk%t£m^^m»ttiMz\i. Wf^^t 

[0106] 5fccD«^-fb^RJtSOiSftfc Lr±t3t«a 
Ji. ftr^SHtli. m^\iz^mti^)V-a~Xffim}.z 

^fz 7 r 7 T -f coffiUJ t i 0 mSSffl ( X = o <5^gg 
Si) (D'mc^mcoyyy^x^zmmth (5^5) , 
[0107] 

[mi] 

(5) 



[0 108] (?i^4>. n}>mmxmmmmKmm 

i^)vn-x^wm<r>mm},zmL\^. 

(AS) imttmcmm. (Qss) ■ky^^--*>"5 



&^tvrzi^\,z\,t. mMrn^ (^6) iOj;5t^^ffM 

JK CAS]b ff)MzimnL%h. 
[0 109] 

[®:2] 
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i =nFQAs[ASl» 

[0 110] i . n. i3imii±mtmm 
[0111] 5.1.1. msfisss^-;^ ■ ^y^- 

I.. 

[0 112] m^wm^m^Lx. mimt. m-oi^ 

^fc (over-passivated)ft-i-ill^, 2 1 J: '9H•0<7)i?|j!A• 
-7^\ lo— :)tc:^ix-e'titi«g$tLl.„ ^ti^coSfM^- 

ytrnttzli^m. 7 ; AAJi. 8 ; i5 j:t/"fti>^'l-ffll«0 

[0 1 1 3] iS2ii{i:. ff4Ll^^^^/;^3-x-fey^?- 

-A, 20{4^:cD:^-^Wi>'U3yca5'9s i^^J-^i^i^x 
y-fH^r^igcO^S^ffll. 15J&S'e<^±{^#^EtTV^«>, 

T-^S til. , ^ U S Fm«»4 3 f*. 0 . tt 



(6) 

®S^(i'9y)Ji (t3J;tX«f«rn^:-:?-) {46 
t'&O. •?-LT9{47*M^>''Xbdf^>yrr2bl.. 

[01141 %%mmz.mw£mwmx\tA u i-' 

IS. u-Jt>2>.. A Ux'^A. ;i/f -n^A. A-^i^'^A, 

mmxn. a ^)'j^K^y-^)\M\m<ri^^'&-^^mw 

±. t.mi'^M>w%mM):.hxmv-\-^. 

[0115] ^M(7)-kmii. ±imryx-?mmm^ 
^ti. ^m^x'mmhh'^^^&:>''^^^ ^^^{ixv 

i^hVlUX (electroless)a (clOS-Siis 

^x^m^fifM^(^m(Dmm^w^j:^^m) t 
mmmx'co^mmmmtmzMmm 
wmmm^mmx:hh (xv^'hop;2.^j&ai 

ffWMzWJX., Wise. E.M. Palladium: Recovery, 
Properties, and Uses , Academic Press, New York, Ne 
w York (1988); Wong, K. Platingand Surface Fin 
ishing 1988, 75 , 70-76; Matsuoka.M. A,. Ibii' 1988, 
75, 102-106; iSit/ Pearlsteln,F. "Electroless P 
lating," Modern Electroplating. Lowenheim, F.A. , E 
d., Wiley, New York, New York (1974), Chapter 31 

stta«*;a=S: u F -/ ^' x»fciefS^«T-S) ^ , » 

[0116] Jnit . ll«WfcTffi««0Sit«4x u 3 
yi^x-At'ibSitlrjfiJSfct^rv^^s, Sfgr;P5-h 

fdwm\trv-?^&^vifmM^')-^-xWi^h. «ig 

{3, TO:Kt7)Sjt*{i-aJJLhc7)«^07ES*-^tffe'o 
»9)|.«ff*»^>^§aTtJ:<s iii'oC07n«{4^. 
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[0 1 17} tfz. mmi. fc^^, %imM. t 

X\:;y^yX. ^jUajr-]i^ ^yyr^h. 'Ji^^>- 

'Jxyitir^m. ii«^rs;^u-7-, m(^mMmTm 
[0 118] mAm¥'ntmxmcr>~-oi>zm^x . m 

X - A S: r /I'a-yr 5 X V 4^ fx 7 f- y:?'^!. 

zki,z2:mmLm. i-:?yMi±mmmcr>mm^ 
Mmmt:imti>, i'i!'ym2m/mmx'm2Q 

::oiSt:i?v^T. >f Ui^''>A3&^l«l0.5nni/f<PcoaS 
(4. ^®Wtli;^§n^^-v^tj^:J'yx, t>^^T{i:-Ji 

[0119] mm^mi(7)-mmmii^mmm 

imo. 3 urn ff)m^(OT)U 5 i-m^c07. y U -cOBStt 
J: 0 HSfff^^-ri) i: fc i 0 Lif tH'S^Sttft L# 
I) (Sawyer, D.T.fej;t/ Roberts, J.L. ExperimenUlE 
lectrochemistry for Chemists, Wiley, N.Y. (1974), 

Ti^^ fc^a^T*-!. ; i: ^ ag-ti) i t-^mmx'h 
■fco 3 ) mmMMmmmm^zMx^tii ; fc *^ 
[0120] ^iii,zi,i3^i}^ht>-f. ^WMmmzit. 
v^-jiT^>=fe) mmm. ^txm:k(omMmmxi> 
mm^±< m i^^^^zt mt l < s ih^^^ 

hh. iiO^BSJi. «-^II|i^&mi-|.^Jii: UTiO^ 

mu. wm) (r>i'\^^y'?xm!iiz-^%mnMmkX' 



hit\.^omiii'hii^h<^^x'hh. 
[0121] 5.1.2. mrvi^-^-mu^mm 

i»S:{EJl-tl. (detailed) " ^V«fllBg 

i,znt^mm^\m-ftni,zm^tih. z.mmzm 

wm^ii^^'vr^) yj5^l^{ir-TSyTnf;i/b 

u;><h=3f>-i^7yc^i.. ^(^i^yy^-^m^m^tcm 
mtm.-^^fixmm.-^m^mh. i'K^z. wm.-^ 

<ni.\,zmmtfzmm.x-^h, z-fiio^i^mt. xty 

vliilM, mmUkV^m-^-^W. (microdlspe 

fL/^«i!g-t-:a-ll$iil>ilil'ft:^i: LTff^rV^fSI. (TIE 
«Jfl@5.45rMt#3?,co::i;) » JPi.T. 

^i6.1.2£#HSOii:) « 

[0122] >-7y?I-&tl*4)t-t§cOtC<£fflf l-iOt 

:c^\yy{f\ja-i]^ (PEG)<o*D#>'-7i-ytt«ffi'IWJ 

{4. #ii,til.^v^7^;i'A^TW'fli-ri.ii:^l6ftS. 
tfz. y7y|Siii7)3ifflm<?)^x-''NSfficor9X-7i!!i 

10 123] tfz. 7\iyfmmmmmmti^>'yyit'^m 
(omw.^mmth<Di,zmu%i. itifewtn^t^co 

;^f-L'y, i^^'anx^'y. MJ^'Pax^'y, 
;'apx:5'ys ^'Po<y^fy. j^:J'pp'<.y-fe'y, t 

[ 0 1 2 4 ) rn b ymmtfzm(7>m.-^mmm-s 

*«^-^«7j<®ftiil (»fcn = lc7);l^) £^ 

zmmix^v itJi^^tfyi^ti^^y) 
1-1.. ^fe, zLtii^m^m^fitzi^'^ymmi. * 

ffi^t#i.. i¥ruhymmm.m^tii^. 
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[0 12 5] v-yy-fb-^ {n=ltfzli2<D^) CO 

r;kTt FCD^P^-ft-n-itW^rakami, T.^j. Analytical 
Letters 1986, 19, 1973-86 ; fclVltietfOYao, T 

[0126] *l&BSt»V^Ts ^ ■■ R'nSi(0R)4-„. (jt: 
n = 0, 1, t.tz\±2) t:^-t^'^yy-it^'^cr)7 

-f bJcR^feliM t i 0 b < ,#*t § i < . « 

LT R{ i 1 ~4 150^M^ ^o^i»T;^^;^*x•■^b . 

[0127] ^gar;^df;^as Rti;^^7i^, xf-;p 

a. n-rnh°;kS. ^vrnb°;l-S. n-7'^;l^a. AV 
V A 7"f-;l/«S fd±^l^^'^cO}M-^ftT 
ts:\\ (dispositive) itA^S,!.. -0Rffi{±7KttS 

mr^t:mm^z%7Wji'm^fih<m:. ^if-tt^^w&x- 
hh'y'j yWMtwmmmuzhh . 

[0128] *%B3««^^r!»«S. ^I>«« 

i^9yse^ffi^ij=5rffi*+fci&^sn, ^W^t¥ffi^ 

[0129] ^tm. m\.<m^'^i\ft':rAmm.'m 

wr;i-3-/i-tt»«i±'^x->'N<7)±(txfcry§fL, -et 
Sid tsi^mmm. -riA Lm>y=y yWM<r> -or 



x.'-^Mt-^Wim.lizi m^htil, 
[0130] Egg^v'ndf-tycoT;W3^>'«ifc{4t 

tirzmitmm^<r)io^j:mM,i,zmm^tvo:^^mx' 

Wmt^^tli. #f>tLS>'7yiS*> ^nfeco 

ffiSwU^tMLT. ^Si(0R)4 C0yyyf)''(:> 
If^^tL/^aastR'Si (0R)3 (7)|S;iS*^^>#feit/tlj: D 

R' Si (OR) 3 co^^o t j; D ® t A < S o 

[013 1] mz. mmmaix. yy>mm 
{±. mm^fih>-yyWM(nn'M.i^\^xmiKL. m 

WM.-^^^<^^<^'i^^^SB ^LXiyy ycommti^ 

ni;;i/MJxfdrs^j^7y, N- (2-tS/x^;L') 
-3-TS77"otr;I/bUxhdf>'v7y, 3-757 
7-ntr;i.hU^h=3r>^5^7y. N- (2-TS7xf- 
yp) -3-T577-nt;;P'b'J^h=^>'j'7y. S-^f 
Vi^T^-brDtfyl/hUxh^s^i^^y. 10-T57 
fV;WbU;'«b'^i'i'9y. ll-757'>yTi'/l'b'J 
^(hdfi^J^^y^ 2- Cp- {N- (2-7S7Xf- 
;l/) 757;<f-;H 7x-;l^] x^;WMI^ h=3fi^i^7 
y. n-rotvpvy^h^yy^y. 7x-;i/hU;< 
h^yy^y. yxf-;i/*x7x-hxf-;i/M)xh^ 
yy^y, ^«iN, N-fx ( 2-tHo^yxf- 
;i^) rs/rnhvp-hijxhdryy^y, 3-:7Dor 
^h°7^^ux^dfyy5yol!D#. ^ic^oy^yft-o-ti 

Hi: LXim L#5^®»ttOEI*7 ^ il-AS-^MI 
I., Jfefcii'^^tiat. 7V-fe7 5-y^'ifciii§l:l« 

TT-ftfflL#l)» Emul-sitone Company (Whippany, Ne 
w Jersey 07981) A>f>A#t#.S.y U*7 -( /kAiiW 
W**. ^<mcO>'yy(^Mli. Tb7tKDdry:t;l^ 

f-;K Th57"nt;K xb97^;W:t;l^hyU:>--b 
oSng^r h 57;i'^;w=r;i'by u b * ;t{±iii^><?) 
ffl^^^tJ. b3{Pt5r**^>. »3:U^y9y-ffc^{4 
N- (2-757Xf-/l/) -3-75 7Talf;Kh'J 

^h^y) y^yx'fci.. #<i>tis-byi?--{i. iSJtb 
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[0132] msi<r>tB< s ms^i^y ymm^mii 

ioniniotsiiT-*i.^s t-S)§ „ ±m%m^mkms.wm 

(nmt. SP, TX3;i/f>a\ -ffUf-;!-®, 2- (p 
-r-fehT5 K^iy-;!/ (T-bl>TSy7xy) . 31 

i<z^ti(:.co^mm^^ts) ^tii-oizm&^ti 
[ 0 1 3 3 ] yit-^'m^-r^'fm^t^^-^^m 

mc--^^ 250°CO)mMcO'i&mz1][mfl^tli:. ^(0 

mmm-i\^mff:>mmzm- hi^m&!m^mjzi,z-t 

lZbi}^i>z^M.^rLtz. ::tih<7)^i&Tii. 

mmpmzmzmit^tii ztmrnx-hh . 
[0 134] ^titmiiz. mmmmx^fiim 
mmm,miEt^i^n.miiz^^ i>)vth ztm-k.-^ 
mx'hh, i^jva-T.mt^m^-^y^-^zmL 

Kx>h^\>^Ltifihh. :i<Dm\t. m<^-^^'^j:^ 

^tliZiy)m^LmLbifihiP'>ti, Zffii:r>tj:m- 
\t. ^mx.v^ Y ^--pxtzii Vii'^ihixm^^zru 

yy s yy-^fit^m^zi o mmm^i^<m o ^ 

[0135] ify)vz3-:^^yt-m'm:mwm.\z 
imt. mz. A ^}v^mmmifw^-mmmm. 

StMLT+350inVcO«ffiT«»^it- SJKSji (v5 

y)mifm%%i}<zmm.^fih. Lt^h-^^it^i^. ii 

@5.l.6T1ii^itl.J; ofc, i^ViVa-x'zy'f-n 
;<^*^, StKSil (i^5y) 

miLX%. ^L.•C■fey•t-^ ^-yT. t.-tdif7 s.-}\(r) 

iB§ii-s LLRSA->f:t-fey-9--fc!itt;^-rs. 

[0136] 5.1.3. ii-X^-VA %K1-c.)<^Ai!m 



m&H-i. ^Z.h ( Photof ormabl e) Xh h 

ttSc, b y ^' x«ipH±. *-f ;^ eyft^tc J; O 

I.. taftr^hU y^';^fffK±> i<0|g|ii-cm02Atiii ~ 
m^u-m , »4L<{40.1~2.0/<iii iOS^gffcOffl.. 

commi>z. icMm!Sgtt^^iisl3^>^'^x-At-7^ u ^y 
itx^.;udr- (Mtif . -iiiwt. mm. mm. x 

m'm. A^y^-J^. m) CEffi^til. (^^;^?r 

{±. as, .K|f^x-A^;?ij^'(b¥ism*/c{±»^t* 

S-t-?. i h i^x*i«B<)C5l^|}ti5V h U 7 ^ 

x«^4«l^*^i>/S'oL, EaiW4'^'*-A{; 

[0137] ?E*^rso7Kiiisiii {mmtfzitm 
mmtfimm^ yj'<i'mmim^j:^:tfy' ^ 

m^mtm^iD^mcDm {utum^yj-^ 

[0138] wjxvmmffi^ yA°^'ttiim^i«tt 
■7Y^)-j9xbLx^mL. ^Lximmum^:^^- 
)v^~^m^mzmmu.mmt^'tm{zmmx% 

*BfllH»cttfflS^i^iat, ■9yn'7Wm\t. 

■m(mim.mm.^yf'^^''A. ^^^g^yA•y«. 
x'h^obi,. -^iz^yj-^^Ki^mm^timn^ 

;l/7'5y- y. r-y'n7Uy. ay— yytiX 
r/av—yy-^^m (Mx.H\ ^-e'y^y. 

iss!-t:7-f-y. axv^mmvfv-) i-^mK itt 

«4«SWti? yA-:?«i5i§!|%«&-^tf;: Sraitl. ^ 

^ftv hu-y^xb ixmmx'^ ^<^ii^ y)-^9wm 
^(r)i>cr)x-»>?>. ::«ovMJ>y^x{i, m-ism=fi>z 
4miiZ@:\^mt:tt>^t^m^mb ixm-tt 
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[ 0 1 3 9 ] llff* immt. y-f (Northe 
rn cold water fish) ^^mm^flf.lM.^yi'y Cttl 
li "xl'^f XtT^ ■ ^y-i-y (Teleostean Gelatin) 

" (Sigma Chemical Co., -feyf/H:^. MQ) k LTftI 

ii>tii>:^Thh. m-^mmiy=Jxhmm. o.oi 

~50g/dl ^tl-tL< m . 5~10g/dl c7):^^2'9 f - 

ry^-'^A^ (III) , ^x.ym:^voj>^m (m) , 
va^Kry^-'^Aft (III) . i^-L-^mi'h'j'^j^ 
^ (III) . i^ii>M;^y'>Ai^ (III), i^s-'^mmn 
ffi^^ry^^'^Ai^ (III) , mm^y:fi'y. 

xy^ry^-^Aglc (III) fcJ;l/'ll?aAKTy^ 
AT'S) D , ^ixfe{i:-^co«Wfc». IMOg/dl . 

Fe'* + h V +e" donor 



[0 14 2]Sft, airKJ:i3«StL|.ifcS:ffl*=5r 

v'^j&j. i^um\±^y)'^^'m'Kmmmm.i±t 

Cr20T = "+ hy > 

[0144] S:7nAK-< jj-yfi-lr^f-ycottl 

^PAI80J|«*{i7l<i7)^S:^^^l=^o 
[0145] jijB(7)^b-^tl*^'VvX>WiHr^|P$tLT 

^vyb';^7^' u/^T5 ¥<^mmmmfiy^:^~y'^^ 

/l-TS HT-fcO. i^i{iS«;0.01-mog/dK ffSt<li; 

i^;i-2g/di^?g:t»gHf* mimmtitz 



«ffltfe#i±. 7/1':* o-te-f y (t/Sii^cO^'AP^r'y^t; 

^flc) . x'f^i-i^y. n-^5y. t/tJi^^uy^' 
^coSn#^-9-y^y^-&St'2b-^Ti>J:v^. as 

)S:5]SiPb2+, Hg2S Ti4\ Cu2^ CrO^-, Ag*. HlW/to 

m.Wj:m j}-y!M«st»ttS:4i.i. i a tsffti 

SitAW^ L-V\ )3WJ(cMtT. Oster, G.K. HI 
t/ Oster, G. J. Am. Cham. Soc. 1959, 81, 5543-5545 

[0140] iifli{4^^ci±a»$tL^rv^^)i, mm(o 

i(U^ ®Stx:t-;U^-!i:^xy®-^ :t yco^Pt 

m-i^m^Txmm an) 4tyt^hw.-mi 
{S+coiaM-fbkS^iOfj (II) M^y(r>%muz. 

[0141] 
[€3] 

> Fe»* (7) 

(8) 



[0143] 
[^4] 

CrOa + CrOa'- (9) 

[0146] 9''} -fen-zl-coSP^ t "fxn^i/MUt 
y- h-zl-cO^Dt T;W3-;HiA\ gglf-? f U >y ? X t 

^r^a^-t^T••i> J: < . -i^U b FP=3ri^;WWt;-^fttlM 
WNji/vcoxbyiM+Ovf y ■yj^XiO^B-fbSrffia 

L#i., !j^yx^pyi>'"U3-/K hUhyx-ioo. ± 
fi\twt\- y hyx-ioof5*B§y-:tytt^iivSttffJft 

«3&s*!j0.01-^lg/dK »4L<{4*«30.1g/dl?iKt'ffl 

[0147] 
[^11 
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[0 148] 
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S I (2) 

vc%^ a-^a fltiia 




1, 6-\7j'?xy-4-*-ll' 112 



[0 14 9] [^3] 
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m. I (3) 



0 



102 



[0150] itivsttm^s tmi^ti^-^tsm^m 

^:x.ywry^-t)m (III) ) t^ivl^^n. 
iiiffSt: J; 0 J; < , ^ >y riO»» 



•OCH, 

5.4iJ±t/»12llI. miSHtr^SitTI'^l.. 
[0151] .ii^j^i^LdstTtisHaWJJl^l-i^l*^ 

(ADP) jSit^^c/U-feawl'Sr-^tJS^*^ ATP-fey't-fO 

■i3s!ra}t»cJ;'5v§PLt#?.. J(i;iT. KlStiv '>x->'n 

Ifrntii, Mmy^ 'yy'f<^Z. (fJx.Hlicro-automa 
tion Inc.,-f >'^'^'59. CA t/t{4Kulicke and Soff 
a Industries Inc. , -f O'^/n-y, PAfcJ; >9t^l^ 

Ji,±t'r5X^'y:}'K«fi^ffiffl-tl.ii^S«ii. as^i- 
WC-TOif t f>:{i{W^ Stifcn? X A^ffiirt I. k J: 
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[0 15 2] nco^dmA-^^mii. xi^ymiiZS: 

jV^ti:(!-tsyryX'?mEl,i'JyS:^y=Jxy'i]:ir^m 
mrHmz-tliK *fU^ S FSrii^Kttt^-ri. ) (Tia 
c7)Jia5.4.1.3*#S!§Oit) . 
to 1 53] ^i:*¥]iRVXi'S:aL-C3fctffia}$tLl>^ 

ttfflstLi.*^. sssf^x^Nfi. mz. ^mcomdp 
TL-^m {zff)M-^i,zi±. ^ (II) -fjj-y) 

i^y-'^^^mmi^miii (*^) SJ^f*. -at 
xmm^zm^^*(i>fi&. wi<r)mL\,m!smTi±. - 

Mt=5:Wi\ mmmmtLxwMzmmu% 

[ 0 1 5 4 ] ^1 1 fc, m^A-W^^^^'i^O i 5 tc^- 

:^T't:fythu=Jxh?^<oiTmi>zm^l.. ^txzfi 

7*:7'nT-^ yHsti^^^i^y^u^i'i^-^ ■■ ^iva- 
X'^^i^V-^^ ■^)V=i=yy^^>''$^—»i. ovxy-'a 

^tyt^hyf^'yYUr^'i'—^. Ml&^VA- 
-fe' ; h fe\ mtl-ii^ UTi'-i—^ ; *3J;t;^=3f 

f— fe\ 0iji.{fj/iJ-feD-;l^df-t— ifisAlX'vdfydfi- 



f-y. 1#^-fb¥^-fer^-, T^t^vU^'SK (DN 
A) £03^-^. y#-« (RNA) t:«J^Tf- 

377^'^'-. aft. tnlS. Hrr^'-, •^:t77 

tYv-jxvmzi'^m&itu^h. Lt-v^x-h^t,. ± 

ji-y. (III) ^^rvs ^ (II) ^^y^ ssffiffls * 
/diji^-ibic^ (sg«i05^!^j&-grt?) ^mmm 
nznhxjs^'i&xh-^xmh^j:^^, ^fit><nmr 

X^t.ti\i^:&-^ixh%>cr>\i. mt\imi.(nXo{z. 
HfcTiE«0J:3fc. f^^-~yf^lM(^WtiZjmWLtL 
XMXLm, 

[0155] »^tv^^'yA'?awJS§*ij;t/^?Lffi 

fiiM-%%\zmMXhh^^z\t^ ^(m^&^^zML 

},mm^m.5m . t<lili?0.05-|«j5Mn 

[0156] PS^-ttf?&ff0^fe!iDvStt^7)E:^^3-^(4- 
-fe y^-*>|f]i^ixl> fflP^fci^^^ oTJgJtl. t t<X^ 

•fizmthmmi"^^ mivmrn) <nmmm-f 
hfzmz\i. ■mti:&^'mb'i'<^ :^^y^-'nmm 
ti^-r^^ x'hh. 9 y) ««Jf oj? § t fz\i^ 
iiMiz'Km^^Lxm&^fitz^yt-ii.. m^ittz^ 

xm^hiiii^m^^^^i. ^tiML. ^mmmh 
ibxm^smii. mmh*). -etT^-A'-i^^ 
§fi/£A>f :^M^wmm:»m-^m^j:mx'mi-t 
m^mm^mti^LkX'h^. 
[0 157] zcomt-^Lx. icomc^B^ii. m 
Its ^-^T y7 * b u'jxh<p<7)mm-s xeyjs 
i3xxmmmi,zx^min^ztifim.^ii 
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Diitffuti). — oiOi<7)j; •3*^{i:v^^t;■^-;^•e 
[0 1 58] ^fc. mmco^ii^mmmm^^^ 

[0159] mwi-mizm^r. ±si<^^m 
-mw<PT^ti^ihmi&-!iizmtiiT^. ^Lx^mz 

^'^A-fJty. ^K*^:^^, ii-fttl^^ty. -^/^t^y^ 

[0160] *^hhco^nm ms-m^m^ 
<rmLff)i'isbmi^tii::mmxwmiizmmtM x d 
^j:mm<omizm^t:^i-i. JU::^mmmm 
m-^xxh-ym-^tL. ms^ti. x^u-ym\-$ 
tL. mm^ti. ht^^itmxr^yhtbxm^tLX 
obh. ^fim. muf. ^mi>zxmmm:iE 

mmmms,immmcowj:tu^iz 
mx^. ^(n'ik. 'm.<nmm<nmmzm^^h^ii 



[ 0 1 6 1 ] iJt, 7 y!)]^M.mmT-yi'Xti<V 77 

y i^y b y x- FO j: d >5r««=5r^Wmt 5t{i 

»Bgli±, Mi-H'i? yA°^ll50lcD±WIW^m$tL-C 
/t-AJ^fiJctt^r -y ?' X±c7)^ y^y ^cOl*i'^ /Sf#^>ix 

T^.J:v^„ ^yi. mcoyyA°y«<:o«*%^tt5i3:§ 
fdt^<n\%<mm:^^\zm^x% . z.i\.t,\t^m=--^ 

§i:#;c^>n. ^hx^mm^m%t^^^ith. 
[ 0 1 6 2 ] 5. 1.4. mnm.'> m m 
in*tfBit§ti/s-feyi^-«i~ yvi-a-x^ryf— ^ 

3!i^fi5t^';i/n-xM(i, 'm^<n^ivn-x(nim}<z 
i<7)j:p^-fey^?--{i. 

{?ij-r.&jc# {flP*>. wBm) AMftiifcji. 

■ico^HiJ:. y7W3-X«0%&. |«j0.1-«.0iiiMtfeJ; 

liyVl-n-xJUS ( l~25niM) 

^itt±^cofiilc^ift?S{±icoJ:^^:^2y^-&ffl 

aci^mt. ^\^x%mmi-<^-wmmm,i 
fflis/stirsiut'i'*^ mm\z\t. ^\.x%.%,m^x 

[0163] mWn>X 0 W^BigliH<^J*§Si, ± 

tLx. ^mmmm^ixm-m-ty^-mm-^fi 

-{±. ^b'(r)mm±(0-^'yT^ yyT*tJIiia^*S"5t 
[0 164] y/Pn-x-fey^-fTD^-^. 

^iJ;'?^vi^«i*t«ffiK-C{±i5-«r'tf#S--§-l'3:V^ (IP 

jEiiJi. od:x^i.hmmzw , 

i^'^^i^i^'xy {^1 ) <om^ti-ti:^m-lti:\'^X. 

mi^t!Mi,zmt& ^ t i-^miz-tm^^m^t 



(26) 12000-6579 1 ( P 2 0 0 0- 6chDA) 



[0165] ^wmm\-^j:mmMkzpMx . M'm 
-mmm^zmti r^^w^^^^^s < sia-r ^ o 

I. J; a \,zm.^fi S ififS*^*) !> « r !> AAlii*^^^ 

wmmjiizw&L. ^L-ztf^^y^-crymnm 
m^thb^mm. mmmhzbx\ m^^i 
mzx y^-mkmmmt:m-^tii, , 

[0166] TJlOSc/J^^cO^^O J: 0 \,z. mm 

■tmm^j:-^mmm^z!mfimts:m'^umm<r) 

m^fifz^<7)m<n^mmwb^m-t^'^^-=^yytk 
mxv^^M^mwmzi^'osmim, :i.ti^mi^ 

ndf-t?-y-a-p<^/l^:^^vy. iy^-f-JViy^^^y- 
#i^o^■r>'«4^•^-t■t^ v'"^' i-iVi-ti^-f-y- fx7 X 

«ip[«± Petrarch Systems , fVXhfV. PA 

mAX'^. mimMi^^rsnzsM^tix^^^, 

[ 0 1 6 7 ] AAl i: LTOTtt ;K 

[0168] ^^Mcom L\mtmm^zm^x. m 



mMb^mm<nu-m'¥(Oi^^i-j\^^>^^^y- 

}5iimfV7f.-/ui^timmimm'^i.zmi>zm 

ymmi,zx*)m^M, :/;w3-;wfcSfrs-?-com 
mittmmmi^immM. mmmm 
(±. i>'7x— /i^i— -r/K <y-^y. h^i'xy. =3f-j^p 
y^ Wtl^f-i^ys Mi^ooxrJ'y. h^^'nnx 

:j'y, :;'nD^y-tfy> x^'oa^ynfy, 7x^-1 — 
;K 2-^ h^i^x-f/i-x-f-;!^, r-feh7xyy, 7" 
Dh°:t7xyy. iojcW^'o'v^-ty&^&^i^", iti 

[0169] AAlOJf §ti^i^2nm-^10/iiii OIeBIT'S) 
DW-^A^', ?&i:-omt(4l5 Snm-mOnm-r-fc-S. ^bifi 

ooa^j^'fM.mi-i^^) <^m^zmt^x%i. i 
ifim^zm<. ^Lxm^^mmm^^mm-^iitm 
^m±m#m)&mbLXimT^. zcom-^. ry 

*^(^;?^*>m§Utl. . v-7 ^ ;kA(^tt«i±, 

^m^b^iz. ^mmm-MmwmMi,z^j:i^ 
mm'^^mth^bmm^tiiK^xhi, m 
^ixmsnTi^v-^-mmtx. wmmit^m 

bLxmtm. wi^mmm&mmiizmixm 

tizh&bm-^fi^. #tLv%«^{cMLT. 
»5~1000tMi(55W§S:#-tl.lSSJit4AA)gfc LT«T' 
^ 10(K5000niiOJI§**t-|.^SJi{±»;#: 

[0170] AAJicoiti:<?)a®=5rWa{i. Tl<7)«lifc 

xif'ML mz^-^-i :^Mtmz^^i^comm 
mzM¥9ti i fc o^v \ rff J •?-mcotm^co^'^f 

^bx^cfii^^y^~(o^'^iiicomtik<?mwi^w 

MSti.\ f?iJia\ «M-'N-.yh\ 1 (^10) it. 

m»^nfj:^^^bii<ii!:^mTh^, 
[0171] AA3;KU-7-ltrA"^'-y-ft;-ri,/t!6, B 
*&-^tfSfc«fflS*iit«ot |iI«(7)^'7f-yj^^-;^T ^ 

y7:tM^>''Xb (NPR6i:tT»l^>ill.) i^'-KU^-l 

o±t:;;:?.t;y«aSiis ^-^-y-its^iT. AAn^jfy-? 

mto Zffi^^T^yythlyzyXhmcarlmA Pro-du 
cts Inc., New Brunswick, N.J. pl^tiM^il.X\>'>t. 

mz. a*j«AA3!ify ^ML^un^Aftfej^* 

mitf- b 9 ^ ■f-;l'T y ^x^^ A(;0T;l'3-/Wtt^?S5:-i' 
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^7 * M^i^X h*5tft:AA)i&A'^-y-fti-f l.<Ofcffiffl 

[0172] m6ii^#,^,tT . ^mm9t,zm^^^iifi 

f;fcfSv^|gHI«i?";l'3-J^{iffit-»fJ) !> i: A^'^:^!^ 

1 0 1 7 3 ] 5.1.5. ^BiJM-Hiif'&tmmmmm. 

ISm:^«^ 

[0 174] ^^^t^>*^*^i^^■f. ;^^'j:-?T{i. U 

^(r)X9y^y'\i. ^<nm:m'i^zmhM.m\ 
DSL tfftjto i> COT* ^ , WSIPa'cofHl^-ffi-t S H 

miztmihcorh^, ^: ox ^ 7 ^ 7'Xg(c-:) V 

[0175]^ >'^>°^' ythUi^x MUSJitS-ciX f 

tl^><75#<i±, ^^tlfMt<*^^fc37r:^'^-*^ia4-tl. 

•ft**, r ^-i^'x y) wmt^mm^mt 

-K'^-irtfM^ftS: I. -fe yi?--tc«3iffl-r 5 ;i 1 1 J; 
ombytrsn&A-^^-wtt. zfuzxmm-^yf 

0. 7";W3-x«rjlyXTO-;H:y-9->-S-f^-ri.i 



{i. t?ijx.{f. ^^U-ten-y^aft— ^f^3j;^^^^'J•byy- 
mmifi-m^MX'hh^t^^miiz. mit^ 
hyyxy^-^i-iyay^zmt-^M. m.(omm 
milt, m) tiixf/ttznm mnt. tt^ 
'yy-vym. adp«) mm^mx-hKi^fittiii. 
ffi^TtstG^r-it^-fe y^-mm^mx'h izt^^^i 

[0 176] 5.1.6. mmmzi:ir^^^iy=J:ty 

mm^i. ffl^. mcom»i<zst^t. muhxmmmz 
tisi^cok-thnk^j^T^h. mnt. mz, ^mr^ 
immuzMfrmmi. mmizm^^i-hJ< 
A «!!S5s/xta t m^k ui-mAt!m'<^y^-^z-o^ ^ 
TiB«L:^!*«. %h-mm:^\zii\yt:\t. ^ms^ 
i^if:^y<om.if. x^mi^^j:=^-^~n^t^j:m 
I., 

[0 1 773 ^ifmmmwMu. ^^^>>x y 
m<^wmmrxi-kxi;:i3uxm^ii&^t^ 
^ix^^i. liiUfi-ox. mn&t^j:h£9izm- 
immmm^tLxm. m^<^-f^^^i^i^ 
X ym.<r>w&^'^-^--fh z fc i, BTtgrS) h.y^t 
i^x/'j^.y^y^-ffy-mmtLX. m7llt5^tfcJ: 

^-X-fey-if-***!), <!:(7)y'f ^-^i^i^iV 

7j<W^!^tfitoTW« LT V>S . ^7 Aia*3 iVm7 B 

mf^zan^mmmim-^xm-xh'o . lit. wi® 

m^^fiX\^h. ±WxM%i^\i. ^7BtfO*jOt1i. 

S7Allc0^j«j;D. "^xyhTyr (wet- 
up) tj:'5:lv>B$PBirS-t'S. «fi?«Jit5J;i/'7*M- 
i/'xh ^-Tirhzm-ftMmhLXli. *BfllH«ciH 

(Ml) ii. »tu<ii. Me 
[0178] ®7 AHofflsiti. ^-mrni.m.z^ 

BHt^j^r-f^r^vyxy-fev-t-coS^Ji:. ^f^lt^ 
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iMifi^. ^ffilo-^jimmi. dim (.rw^i^. 

xmmm) timrm^timi.mL^j:^^^izi5\,^xff) 

Wfgt-S)!.. L;t*^"-3T. AAJlJi, MM (^Jx.{f, 
[0179] ±iE«J««^'M y-feyf--fcil 

izwrn-hnbi^T^t, ^ff)m^:^mm\i. mm 

\\x^mmx'(ouY v^xmm^t'ibtix^ 
a«*{i. :i^mmiiit/mmmmmz-m-^fi. 

ifxmznb. rxivykmi^-fh^cob-fh^ibt^ 
mmuc^mwrnmbimLx. ioiEiirws 
[0180] msHfc^^LfciiiiJi. ^m<D±tmm 

l,zmm-t&i>COX-h&. mSAHfcfcV^TJJ:, A-^:tS 
7;?)S. miMcoXo^j:^^ :^^i^=J^y'^yf-<^:^':^ 

/Ua-:^t^i^^—fzThtWr^i>zii. mtiit-^y^ 

macoss?^i^9 ymb nmcm^^^-t, 
[0181] ztiizMi. m8BmmM(^f^u x 

^ Xiz-o\,^Xii. MB5.2lt*3V^T§fe(tiiafltS) . 
mf^UXXii. ^)iiyY^}^r^- (i^Mitm 



irgmm) bmrn^izi^'om-^-^'tUcmz. 
a yrv yi^m4Qi^m^tix\>^i. mm<^i a 
i<DXoW<^xii. uffy\^/vy(fy}^^^ii^iizm 
^<AM;r-fe>~t- (LLR A-^^-tey-if-) b iX^m 

x'h 0 V ifwmzi. ^ xi'kjM y^~T 

x\,zX '>xm<r)Wm<m% \zm.\zts:h i b 
[0182] 5.1.7. /;l'3-X-fe>'-9--Otttg 

msHWi, m,<r)^/unmmym'MMzxh^ 
Tt''fy'y^)V(mw.t\.x^%tx\-^h. at. -o- 

0-!i. HEPESM«?S (NaCl lOOnM-^*. pH=7.4) ^5 

m^tfiWsxzmhmmxm . -x-x-a, 20™ 
m'^'iv^-x^^tin vm^^mi'mx-hh . +300— 

eoomVcorKf - y -v /i- tia (t ^.m^lti . i^^Vka 

«t-S)-i> . -200— lOOmVCO^'T >'i^-\'/l-Cfeft.?.«S 

4>«x'S)i.. im{\j^mm^. wt<r)m\zii\rr:^ 

[0183] lg6SH±. mf^^-^i-x^y^-cymM 

'>fzbiih.^vxifsyx\t. mmmMz 
^x^x-mzm^^iihm. mm.. pH6.8~8.2) o 

IEHrt{ct5(tl>pHfit<7)^ils (ii) 20~200iiiiiiHg COSEH 
f^\.zii\'!hfM^^'yl>s.y<r)'rim. (iii)?S« 
50-200niM OKHl^t-fctt^Uft^ :t>'?IS<?)^iJtii: 

iii.if^%m,zi.h^(n'^(mm.(^}^-i :t-by-f- 

Si, *lltfti'ffi^Lfc*!ll!MfftffiSS245,102^. %\ 
87 , 665^ ( -r fL A, «H^prt^{4^T*lita^AtL ^tl 

[0 184] 5.2. )M-^T-y'^AtJ-z\t\m-'fX\-\,z 

iifmi<^^(rmMm.\zii \ \x . i?.wmi -?-f y^ 
m\zm^<m<rmmzm-fh^bifix%h, 
t';rf-y/Tt'i;y, m.'!fnf^}yQ/^y)'^'?k. 

PS. DNA {S:tiSRNA) /M^rU^^'l'^t^K 
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[oi8 5]-«t. t-mK^m miii. 'iijy 

m \t. -^\z. Mmk^k^h^Lt^tihwrnm. 

[0186] z<7)U:^y\'/v:^'yY^mm-^<j-< 

X. mimm. ■smit-^ixtzi^yymi/zmm'^iz 
im^^ti&, ^m. mm mut. if)^9)vr 

mK mmtr:i\tw.^m\z7r^\^f^i> A rcotsitir *-r 

y mm, ±<^^) izT^mmtxaKztmm 

x'hh. 

[0187] mwx'^^mk^t. 
m^x'M, ^fiii, miif. m^my\-A-'ji-'jf 
m^mm^zm^<h<r)X'h'yxi\^. K~x^y 

m^m^zi5^-^xm%mtcfix\>^mn<r)m. m 
mmi,z-^mx'h^. 

[0188] 5.2. 1. f^^miizmthiwu t-ty 
^~ 

j-<A:^^y^~(^mtLx. MM. mm(^>-m^mE 

mm. :^w^i,zi:iK^x-kyt-<D±i,z. muM^ 
x-hmmtmnzi^^-tmiiim-im mm 
m m&t^^bi^zx'o. ^mmnm.mni'th 



mmz-o\.ycimf^tm-k^tsm.mtm^^ 

\t. tniffi mim) ^K-x-^y^-lJizm-L. St 

wmm'mm^mmt-fh z t trt s . zm 
^. mim^tsm2m?:. mmmtm^^'txh 
zcom2mi>ttz. m mm. TMvy 
txyr^-^) \,zimm^tih, do.^x\ ms.im 

[0189] ^ijZtmUzl 0 tc, R* {ttSiSM) 

\i. y'yymi.i.z-m.'thtmmi.z. ^mrz\&mm 
m^zmm. m^zi^) mLx\^xhi\-^. 

[0190] ^-x^y^-vi. nmzx o j«bJ<* 
ii^i^^jy. yoMm.m'^mk^nVi^h . 

h, m\.<\t. mt. immm^z^'^^xi^mij 

miizm&^fih. Zffym^. j^y)'^9tfz\t9y}-^i' 
m!m^ismnziiT>mmt:imL. -?-<oj:o5rB 

SrfiS^itEStS Ztlizji^. ^8 B0{ciBmL 
[0191] iwM:^^y^~(r>m^W^h LX . 9h 

i, zwmLt^io^j^m&i''yym{zm\i.. mmw. 
mtLxh^^fh) mtfi.'smm'<-x^y 
^■-t,imf(:'fth, L<rmw^>-'7yWii.. hhWM 

ff)A y^:L<~y 3 y'¥^zm^z=fmhxmdmn 
{znt^x^v-ytix-^m-hi, ntL<i±. 
yymit. K-7,^y~f-copmcommi<zm&^tii>. 

[0192] yyyitLtzK-x-tyi— ihl^^im 

li. 5.1.5ti5»L!t*D<. ^JSKHWrn^tMiJ^m^ 
^iimi-zxi'yA7'^til. x^'yAy'^tifz'^:xj\ 

it. y)v^)vr)Vr^ Y m8,t. wm\zjjmr>m 

mazxm.'^'ith. %t^id-^-^:sL)\\±. ■o\^X. ii^iO 

[0193] kmm^i.^lf■^<n>wmmix;W'^i:> 

:ikiz^t<%Xhl, K'-x-ky^-l,Z'o\,^xm& 

bx\>^im^izit. ^m.s\,iyyyxi^^^-f-(o^ 
mmm-mm\,zw-wj:mtf^.\if7:!^y r-cs 
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[ 0 1 9 4 ] 5.2.2. mMt^^vfcomii& 
x'hh, mmt LTii, ifW^^hmwsiUit^y 

I., ^)-fJf!f53J:»2fi!c^^;6^^.5B)t5ixf^ffi^«i, v-<>f^ 

wn.mtm'ji'zm^^tii. zmmzx'o.mm 
mmm&iznm-tm^mmi^tih o 
[0196] ^mMmmm^za^^x . m^m. 

Lx. m^mf-\nmmkz%n^ivtz%^'ik-k'^tjwm 

^:m^zmti> Z. b t nrtgT-3!)^ . v>M :t-fe y^-h 
^-fey-!?--{i. i:«M$ixS. -^^It. 

m^-t. ^ffiiii^. 9Mi±. mmmiz^-oxm 
mim. mffimmmzmM. §^>t=. m«m 

[ 0 1 9 8 ] -ry H'f 7^:5J-*f«0-«fc*5(,^T, KM 



h) -mmm'o. zm^iummmmz^m-^ 

[0199] mmmuzmfimmm-thm\±. m 
mm {m^wmx'\t. ytvyyxvm) t-s-^i. 

mzm-mwm2m immm ttiry 
)\^^-^mmzmzmtx\^^> ht^'^a. m2m 
kix. mzmmmm-t^ztizxf}.Tu 
)i"yyizMt^ ig.mRmm^-ti>zti>-simvh 
■s.. 

[ 0 2 0 0 ] n-y '/i-^m(nmiiizts\^x 

mm mmizimth c t fc a •? . m^yt-ifi 

mx-mmhitm mmm) tm^^ti. m 
^tpizmm-$tifzmM/mmwMm<m'^mi. 
x-%my^-tim^n. m^yi--±i<zm&^fifz 

z<^^is.^yf~ii.. m^o^-^yy^^ "/i-^^^^^^ 
i>z%',xmM^ii.¥.m'¥mmmm<^(:>fii. - 
mzm t , :¥WM<r>m^<^^tm]i>zr>\<^x m%mm uz 

[020 1 ] M-&:M-^ifo-ffi»tci5v^T{i, fi* y 

f i>^feS-fey-t-*\ mt'^mwb. mmmmttc 

l!b^&^y^~t:mm^. ov>-C\ ^HS^ry-t-Sr# 

^ffii4««t»«i§-tti.. -ewig. ma. mmmt 
[0202] M-^^wwft«oM«fcfcv^T{i. nmizm 
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[0203] m.^. LLi,zmmLf;:mmmnimk 

S I 



vm- 




« K .. 






1 


m-'i 








2 






Q. 


H,0, 


3 






Ot 


HiOi 


4 


fwvj-i-rjWi tv/f't 


{•ijtijy-3-ijy® 


0< 




6 






0, 


H<0, 


6 


37*7-* 


NADB 


0, 




7 






H..0, 


Os 


8 


L-W>;yS J+ •/)'■-? 








9 






Qi 


H,0> 


10 ■ 




BCIP 






11 






0, 





J;orff*>ftl., ai*«Sw3S«i±. e^«Bt*5l^T 

li. m&t^^^mmmiz&mi. *i&Ha<o- 
m (ELisA). a5-&v^{ii^tc«^>tLTv^s-?-copa 

■Sis j;t^^<7)^S& . ; ; mm Itiio ^j:^-?^ 9 

[0204] <v:m-&'mt fzm'^^ U F S: . ^ 

\,ztmLfz-mttfz\ixfitmmts:^mzimmt^ 

txyr^-"^ {Z.mi. ')ym^z^mt^) ^~ 

tt mm. s®tt. WMi^) 2r*-ri.fc«^««t 

[0205] 
[114] 



[0206] cm 

mmm (mm izfiLtm^mm« m m 
7rsco\,^-ftLi,zmitmix'mmm^\ uzifir, 



tz\i^<m^[zmmh hcox%h. 
[0207] K-x^yf-±m^t^^^^m. 
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x'hi. Miii. him mm. it<^yu:ruy 
G) izm-imimsm iw^mn^. mtm 

i,z^y^^K~hl. -:>\>^T±.m(7)m LLR-fey-f-i: 

[0208] f&t^<fMWMii. um. mmuc 

[0209] ±m*mmm^. ^y ^i-m 

m^m^wzmz. sm^y^~±.i>z^^m 
m-ti^ib. m^miz^\^xi±. m^tit:mm, 
^■^m^^mwrn^i-ttimim^^x^-ky 
■t-±izM-^mmm-?> ^ t mmLtii/^. cko^^w 

^m^zi5\^x. m'm-ttsmb^-^yt-ti 
mi-^'^mtfzmm-^ttimz. m2mmtii^ 
mm ^ftM'^y^-~bmk^^^zbi,-^mx'hi, 
m-^i^mco^ai. m^i^tsmmi^&.-^y^~ 
bmi^^m. tfcmmi-^^fz^za^^x. mm^ 
fifzmmbmm^^i ; b h^t^x-hh, 
[0210] mmmmiztmLfz^ o ifWBt. 
wm&ftm^m&-t^zb\zi.-^x. ^^f^rcom 

^mizmmti ^ b i^nmxh^. mmmt^j:mm(^ 

mbLXl±. IgG. IgM. rnX^'-yMS (pro- 

static sicid)y^xyTi'~'^..mimmmim. «- 
yxbrnr-^^s t^A^mmm. U^-Ti-4Xt^ 
)V=ty (leutenizinghorione). 3 U:t3f-fF hn7< 

y. 9vr^y ^■^-^mfmf^h.h (fit. z 
iit:>\zm.%m:\^) . %i>\,z.%imbm^uzm. 

— (Mm.. Neisseria gonorrhea , Gardnerelle 
vaginalis, Trichomonas vaginalis , Candida albicas, 
Chlamydia trachomatis, ^>'N°T'f X -f X, ^/l^X. 



)V^y. f^^tt^^:^ffi'^^^l/^ (HIV tJtliHTLV 
III) . Hf^b^;&'nh'-;ux. ge^gffi**) S:-^ 

[ 0 2 11 ] s fet. %\m^mmzm^'fw 
i^^y^--kWi\^hZb\zi.y). -^y^A-jirm^m 
t£h^x^ozb%■^m:hh, mm. 'f^msk-t 
mm^z%\mmV'%2m^m$:th. ^<m 

z<m.-^^\t. )M-^^y^-\z^ 

iKi-xmmi\zm^-th. mamr^mik 

^ {m^^^mmM-W) \.zm^iim%2mm, 

Z-bifXth. g^>C. XA-^'^y^-^. ^-rmifiS. 

%iii.is%mi^mthm\{z. -pv^t-mffis^^fc 

«$-ttl. i k i 0 , ^ m^V^Dfift/ll2Eg^C0 

%,x%h, z.(ni^\z\jxj&^^tifzm.^mi. «o 
-)fMz^-^ xmxwm-h ; t c i n , ^j-t/f ^iis . 

[ 0 2 1 2 ] t Mai02^^^rBltM^>*^<73»:^*i 

M. ^m.m mm. iyvym%.fz\t^y)-^^m) 

m<^z^'^'^hz.bi^%h. Lfzifinx. mm. hi 
gSog^ft:^ A'>f jf-fe yif-tllS-ri. 1 1 J; 0 . 

fflv ; t j; D s A'>f :ffe y^-±iz^mW/^/ 

i]-x%i, zz.i,zmLLtz±xffimizii\^x. ^Jif 

u-i-iv^mmmmixhi, 

[ 0 2 1 3 ] ifwmzxi^wmt. «^U3'" 

Hfy7VP4>co^®iiKtM1--g.7-o-7- (g® 
ft) fc LT<o![is^ u d^-m-^-fh i fc j; D irig 

L--C<7)DNAi:(?5^-&c7)JgltfclHV^I,^ fcA^'t-i 

i^ms$,\iz. Wim-^j:m(mm^')-d'7~mm\^ 

Xm-^lZblZi:.'oXfi^-^%l. hh^M. it-'V5(i'U 

Tij:v\ ^ff^mv^ify^^w. mm. oNAk 
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[0 2 14] s/i.tc. hmcomiizMt^^mwm 

[0215] ^%m'mmk. hh\^\t-mm^i.h 



^ZhX'tbh. *IB!SSm4.366.241-^s 4.376,110 
■t. 4,486,53(hti3j;t;f4,740,468-§-W±. ^feffi^Sf^S 

[02161 
[3S5] 

1 



im- fl- a sig^it^ a 

1 »<f ;t>;;^ 

71,/<C5, i ? V't'-f b, c e.d 

»iS;7-r n?'??:-? b e 

3 f&B 

h*v:/5:2:v, iJyjuyr, b e 



[02 17] 
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4 jfefeeSi!^'&^t'^<»5"'JT 



5 ^-^ M?J:Ueig 



6 TbJU^'-^^'feK 

^IgB > «F^7 U;l'4'-<cJt b,c e,d 



IeG. IsM. IgA,' IgD, IgE b e 
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f-7. h;^-rn T^l/ KXt- 

.T 4. TffiiR, T 8, -kW^ b 8 
V >*BT-> 7 -f 'W - -i^ > 
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11 flajfeigtfi:mfe J:0=fi:fj: 

Apo A-l, Apo A-ri, Apo B, b « 

Apo C-II, Apo C-III, Apo E, 
HDL, LDL. VLDL 

.13 afeftf 
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15 &'^^M.m^ ii^mx^ir^^ 
1 



16 iOtSidimm (S«I^W32M, 

Egigx? g-iv/ffl, mm 

* 'J f- A am ft if 

Of6cDlg:»ffflg>ifi:il 

a I ® i?" U =1 ^' V5 ? . a 7 b e 
l^s CPU BB, « I TV^ b 'J 



[0221] Cf±D 

a ; M^^i-ffl, Ifeg^ftoOic. ^ 

[ 0 2 2 2 ] b ; ^tt,titzmm. ^i^ti^v y. 
f ; m-^m , 

[0223] 5.2.3. BCIP. Kimm. ^tll^com 

»tffiJl§^lT VIS 5 -7-nt-4 on- 3 — f y 
7*X7x-h (BCIP) Ai\ ^••>f:t^3/-i^'x 



[0224] Lfzi^-oX. *%HJ(7)-msj.«t::*5l,^ 

[022 5] iiT. ^14Eimro-ri.fc, 

mjB^^Lit-f y F^v-zW 7 *X7 
T^*— €S« (BCIP) I:, ^^S^T'fllfr^Je^-fl.an 

{iH202i««(?)3gM.lfcfaiLfc j; 5 

[ 0 2 2 6 ] ma^ft^attaoitm^ii^B^i^fti 
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rJ'— tfP^ CBCIP. BCim«. mi 

[ 0 2 2 7 ] tJt. JSt. > F-^>';Hfc;-&fti«-5 

[0228] 



,Q-R OH 




[0229] 5.3. mmm (BUN)-^^^- 

tips'!? l^r—if^silSStiS. ::<^g»{4, iJc^coJ: 

[0230] 
1^6} 

K^-> H.O >2NH> + C0« W 

[023 1] ±fS*10fc#-oT4BKU^Ty^:-r{i. 

corifc. -f:ty74-r (ionophoi-e)S-^t;il^i£ftSi 

[0232] m.^t^m s«) cojis 

[0233] 

[S:3] 



[0 2 34] idtr, EjiS!i^§*i:^^em* (it^) . 

nm mi.\i. ry^-^M:^y<ni^\in=i) . 
¥\tyr^f-m. mmm.B.(mm.. Bji^^ 

vMmth'^m^. ^Lxmi. t, a, B*'/^a 
±Lfz'm^:m'f. ~uivx^-<D^mm^mi'X 

{i, D. AiMian <m M :t>'fflf?V^ ^'Ollffij (sprin 
gertt, A:;^lJy, m^Ml) ^68^-i>\ isitxpi 

[0 23 5] 5.3.1. mK~x-\ty-^~ 
t L V ^-mtmmza \ ^x . BUN^: 

[023 6] ^zx-m3mm?^.-f^b. mzm^ 

X. 20{±, f^±tZ®€^U3ysoife»115S^-ri. 

J/ >; n yw'^ x/N«Sr^-r, ^ 1 ^mmioiii-^ yx 
m&^ti. i<7) m'tyv-i^ztoU-zh. yjvo-x-^ 

y^-m^tmmtiwzt, mmA, 4'{±. 
wcMMx-hh, m3m&sffimmmz\i, 

{=() fl«^Uv-S CMiJJ. 4cuk-/ut;U3-/p 
(PVC)JiD i3j:r/fr>'^-'!'A-^;t>'«0-^:ty7r7& 

[0 237] icomf4^r;Vco#sil»{i. ^SHtc^ 

T, ^mMM<^9,mii^ummmii. ■mrnvmn 

xaUhfiX^-^h. «MWiif«J; 35r«SOi(73T 

ffffiLTti, ^"iy^ynmmmmtu^, 

x^^^coSii) ftt^-tl.. A°^'-y-ft;7°n-fe;^(7)«§ 
!&t:'S)i.7*M'i>'xb ^^^vr9i±. i:>L^fit)m 
mm. ^:tymmm^mifti:^^^i<zii.. 

£>A>-f Li>l^i-a^6^B{i:'3^v\ fit UV>®«C^v^T 
{i. 1988^2^16atBS<^)*B|!»ff^07/156,262-ffcE 
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"iilWlJk tT(?)byx (2-xf-;l/A,dfi/;l/) y^^XV 

a, ±mbmtJU yr-axif^mi^m^^tt^ 

47tyi,znLxmiR^k-thzti}K'^l, * 
iRttio€S$rffBS-r§tii. --m^zjivy^^i^y. ^ 
fix\>'>h. ^<nmmmm^£^ityyii7m]hLx 
x-< hxxT^v-wS)?. (fit. «:*if>mfe§n^r 

ffiuo^^i^ili: UTJis h'J;^ (2-xf-/I^dfs/;l/) 7 

tx7x.^v. -Vvti^yy. 2--^o7x-;^:t^' 

X-r/l's i>'7'^;l/ •fe-'N^-h, i^'Xf-;l/ T 

(fit. ^tLf^wir^ti^v^} , m^ii. $^>tf 

(^i^^coA^ yr-b^ yy t7mi^i!-t^:^$,i<z^ 
li>Zbi}^X^h:bK ^ti^l,i^^-tfih^%m<DW.m'/Z 

10 2 3 9] mzmmmmt^b. mizm^x. 

-i-ayLfzmw^2l,zi-oX. nyf^ ^^^■7 F U;: 

1- ^) l:lBl^lca!lgnr«gi:-ri.!t«). A>f^-feyif- 
±fc. -tsDffisOflSmffi^SftS-l*:^ C: i: I. . 
[0 24 0] 5.3.2. BUNAM^ri 
.:.rT\ a^^f- y^'X (particle latex) OW&b. 



>(itWimm<om<,zm^tix\>^h mia. d. Kra 

emerflil(O*ai!Ri^F^4.710,825##.^ . LPl^j:1fi 

:^wMiizm^mmT'y^^izmtxmw^zb 
li. mmMzi5\,yx. yKf^izm^zmmttrnxi} 

oTSi^fj^Vv b\:^oZbXh^. ZtiliZMb. 

iummyTy^:^ii^ wm^-f^y-y'^^th 
Siiitem^T milt. \^'->P7-tT-h) tpt,mm 

^fil. ^(nlotay ovm^^^yf-'j^-Mt. yv 
- (t3t{i^«vI^W ^mai. ?L'fM^-tl>-tt 

j;-5TtT^:btL|, (Miff, J.«- Vanderhoff, J. Pol 
y. Sci. Polymer. Symposium, 1988, TZj 161-198 # 

[0241] 7-<;WAjg^tt7T7^':^}i:, 

mmm^mi^xmxhh, mm. Tsi-^my 
-ewfb^i^siifti. m-ki¥isxv:-mmi. y^ 

i^mm3T'^i^x\iZ%\^h:LbifX^h-.-fts:h 
■fes P®t'::i;k xf-vy, T^'U^Pffi, TrfU/Uffix 

S^t::ja*a<?)^fC«Dffff*s. Reichholdtt, Air Prod 
uctstt. Du Ponttt. Dow Chemical^. IraperialChemica 

\w^%^%'mV'-x^-t=timKx\^h. y 

y'\yy^K~7~.b-thif^^)-^~h-^m:M . mUt. 

Imperial Adhesives 8; Cheinicaltt. General Latex S; C 
heraical?±^*-A,T|5|I$iX-C V>|> , 
[0242] ^/i>t;, 7^;^A^BStt7r7^'X{±> # 

■^'vtiyA F «?iJ;tS\ r;**n-x) . ^iSt'U-^- 

y) , A\ llSj!S;i'-«*5)25%^T-<7)fiJ-&t-i??E't 

kJi. )^it$^i?t7i';l'A/f)^\ ^*«SDffl (t-^*? 

[0243] a«<^*St J: 0 . W««c^Jit-/iSr 
?l^fiKf2.ii:*«-C#S. ISV^l <$«j5//m-*200/iin) 

^!i^(Brookefield RVftStttilSLt 500-feyf-jK7 

xmT) &i!^Mffl-ri.co*s»* ^v-ii m. 2 
mMmw ^<ry}i-M:^w^\z^mmhxh 



(40) S2000-6579 1 (P 2 0 0 0-6ch?rA) 



Sid fcA'^'-y-fbStLfciff thl-i^:^}- mi 

{f . Shipley AZ 1370 SF) Jl±fcic»3iffl-n.A\ 

[0 2 44] 5.1. StfStgU^iat. laSSfflLitli 

t-'S i t lei D , 7jctt7T-/ ^XtfO^lilft^S:^^ < t^h 
[ 0 2 4 5 ] 5x 'vi'Xmmz 1 S*fc{i WXhcDA' 

H?KA'>f:i-«tta^ji^L.Tt,ci;<. &i.v^(i. aim 
I., "9. miu. y^jit^^-iv. / 

Srffiffl-r i t A^'T-^ I. „ ttg^ ^ 2 flfiUi^'tS -e^O 

Elvace. Elmer's GluetT) i ;^i>.JgfStt5T• 
[0246] *lgBB<^IIM«c^ 1 otiiV^T . PS"^ 
[ 0 2 4 7 ] § 9r -y ^XM-^iiiOgfflt^fejS^o 



^;:fc3&^"T'#l.. 0iJi{f , 7r-y^'Xjgl U -y h/P+t 
[0248] 5.3.3. BUN-fey-tf-cOttfg 

L?tisPBi^^^.. ^y-^-im^xmrnzmt^L. mm 

«T y AjaSti 2 eM*^ (?>20mM tSr-fk t ?t „ IhIII* 
cD3*<0/77iJ:. ZiicOM^:-?>-fey^f-2rfflv^-r#^> 
fut ifiOtJfe 0 , l/X^f yXAS-#T-$) i;ik^:iplX 

[0249] ^lOEItcJi. S#7K»?ffit*ri-|. BUN-tey 
-9--<^VX7KyX3&sS§ilTV^.S. «t*3{tl.ai*« 
ffiwfSTfc J:t^-?-ixt«< ^:}jnB<^±mi. -fe y^i-- 
wn'x -y h7'yri,zM^< i:><nT$>h. ^(^^s '^V 
T«iK{41inM)!p(i,10mMfc^'fLLJt. f^3m^mtff)-ty 

ffi±fciiia-ti.«t. ?f■^i^07^;^AJ^fiKtt9T«y^x 
m&mm-^tmz. mm'^x-mmmm^ih^tifi 
■zmx'hhf^^x'hh. mm.ffi^miz^Lx^i. - 

;t/S:±ffl.fc46tJS^^XA--< ^' Li^c:^«C>ftri> BUN 
^y^-cr)\yXTf^yxifi7rs-^fiX\<-^i>. i««-^fcfe(t 
§vxjityxt>H!rtii<7)ijio(c«-tl'o BUN-feyr 
wmw^l^2mff)mln\z&^x'}=•T-x' 

[ 0 2 5 0 ] 5.4. miY.^flfMmmi^XT2^ 

•fey-9--tffiffltl.tffi<7)^t/J^i;^, jE«*^^rn^-5 

a/haffli^XxAtLTii:. '>xA rn-A- (Paci 
fic Western Systems ttM SPl-C) tS-:5'< tcOd^fe 

I., mrvi-j^-m. «s^^7^43j;i/"yyyx*^' 
/^.iitij •) . mw^M^wmx'hmmi-\ -y^a 
i.t/iy^}yif\,t. ^iit>mm.. wfeiu^'mSK 
m.imiL Lxwmi'% ^'^mcrmmm^mzm^^ 

tiX\--^t, a^f-v -y ^' ;!^^:&|BlfcffiaffilJ«I^lgT'S)il 
\i. nw^fzih. >'^)y'J\m\M.Mz<r)^wmmiiZ 

OV7h'^x7 (Turbo-C)^fflV\ A'V 3 y t'»Jffllt:'§ 
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135 o ym^X'Wm^X'h^ . 

ttJ:<$ij#«rsgT-*)0, mm. mmm5-^5oo 
i-yU'y-b)^ (nL) fcfci^^T. mxmMTmm^m 

[ 0 2 5 2 ] v'J y=Jcr,~-- VJlkJU :t-b Vif-^OW 

[0253] mi2ii&#Hg-ri. k . nmz^-^nmt 

•9. ^w±{=n?x/N2kjiffl-r^$JS*Mfi&Aixfci^ 
'jyi^5*5«»$itTV>|.. 105&»^«*&S 

I. J; ^ [zm^^ . S:»T- A 7 >- 'J y v'fe ±1^- 

-^vi-wiiE (z) -nm{mkmm-fUz>sb<D^^s 

{±, x.}-^ff)m.t$-i5mzmY.-^^o h^^\zt^^^ 
iix\^h. iohhA.. mm^it. ^^8i^mi<z^ 

[0254] msHfcii. aMOTi^XTi^<7)ffi«FJ-« 

isD. ig1^i»ftcofflPi20T«i. -^x^Nfeit^X^ 
yi;i^XxAS:ffiffl-ri.^:i:fcJ:0, 

iiz2i;Ltcr)mmmzmm-h^ki:>xn?>, %>h^ 

t=5r3&^^. Cico J: 0 fcMc«i^ 'J y i^'^EttT^ i t 



k=3f V X -f im-fh z. t t-x% h , 
[0255] 5.4.1. n-mmmc7 ^ jvmmm 

5.1.3fciSr»}:iaSLfcJ:5K. ilt^fflStifcSo^ 
a \t. %>z<rym\z-m^iih. 

t:aK|,k. *56BM^>{i. c:i^'o<73gHt tT{±s ?g 

X. zKhwm<r)m^ummi.mL<mMh 
[02 561 5.4.1.1. -mmmm 

So 

[0257] ?m*^--K/PcOit»^>ff Lffi^ixl) 

tix.!., mwmmm\'^M^izi±. mmcommi 
immzmmm<^^^u .i-A{±-st&s ^ t 

Ma^'!5;<-^'-<!0l-o^3giaK --h';P5fei»«o 

ii^xh^BT^v ^-j^^^inhzti:mmv-fi, m 

]yy (PTFE) 0a-T'fy^"^5iffl-tl.*fcti'3T. 

^- ¥)U(^9gQ t 'm t commmMM-^^ < =sr •? , * 
s. jifc. =^-¥mmwmMm mm. 

fz^U f::^;kr;l'n-;KPVA) D T3-r -f y/-tl> :i 

^timco:rsVs^-J^^:k^<i-lzti^X-^^. m 
mh\f^<^mm.mmz^m^ z. t iiMv^^: 

[ 0 2 5 8 } 3 y hu-)v^iifzWhm^m^zmmt 
fv^j:\.^ (-t^jihh. mmt^mh^ziy^wfthztm 

^litfcj: mwhmh(mrim-^^zx mm^mf 

L. umT\zkm^i'o^^&mmm\ mm±j>z 
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mmmm<mthLkmm-ch^. mi 

[0 2 5 9] 5.4.1.2. m&cr,m^-ti^:^t^m.fm 

It. ^'f-mMmmmmizm)}^^^<^''zm'h^i± 

[ 0 2 6 0 ] jSfc. 7i<:tti^:^TAt^>J-yttf^coJ: d^: 

-wmmmm) a^^^Ls ^:^ym.mmizMJ^ 
(ofizmthitmAtmi^h, ztuzi:^. mm(D0, 

[0261] *^BJ<0XMt*5V^T. mmcoiMi^z-o 

^^xmmizmtxi5<^tmtu\ 'mmm^?- 
m^j:mm±iizmtht. mmmmm^^izmi;> 
■t^km< (-t^h-h. mmizmmrnhztm 
< > d!^izm\ midi:^'ttmitLmm<7)m 

l/zbi:tt. 
[0262] 

im] 

cose =: (Oar- /atv 

[0 2 6 3] zzx\ as,immb%i¥t<Dmmi^^^ 

ymmm±Tm'^MzA-^-^^^mmt:^L. miz. m^K 
\^M^at. mmwHi,zmfi^zt-¥''j:^\ mm&^co 
[0264] ifWMizm^x'mmm^timmmm 

It. ayhu-)i^tirzmmmm:hi:ttlXdi<z 
m'mi:>mizayha^fV^ii 

mtfih. ^Jot. zixi^mciiiummtzuzii 

[0265] MB^WIfc«±. mffi«H±taM11- 



{i> !Wp^:. C1-. Na+, r, pH, NH,\ S j;t>'Ca*M :t>' 
®iSJiS-»^-t-?.7ti660ll)t:6%ifLtV^§, -lit. 

t J; mmmt^^izm^iimmi 

\i. W0mmo:ih^j:<mmfz\tmm^x'hh 
Ltif^^^fitz, -mmzii\.yz. ^v')^vi^xm 

mWh-)fiM^R^fih , l\ NaS NH4 
\ pH, fciVCa^-tey-r-t^MtTJi. TSFfflSlJ, PVC 

*° u v-fe i t/w :t y 7 =^ TioiiM#« { a»% ) 
\t. ^ii^im-mx. 15-40%. o.5~3%*^ffSU 
v\ cr ^y^-\izni.x\,t. ^025-40%, pvc 25 

~45%. fe<J;W:t/7:t725~35%0»J'^*««^*t 
V\ 

[0266] 5.4.1.3. ^^^Kmjt^OSrSiX:^-;!^^'-^: 

^)Vi^--^wmthzb\zi^'}Xh. mjk^fihmnm 

[ 0 2 6 7 ] -I^Jt LT , lffi)Wijaifi:*^'bSiitT#&r 

L T ^" U ^^ U y 80% . 7jc20%i:OvI-^-M^ Sffl t ?t J: S 

n;^ iS' yryX'^^X'mmt^ . U S F«B<i: j: 
itSTXbffitcoMltAJi:. 50' -12 

0- 

[ 0 2 6 8 ] !i^U 5 H«SrS*r9X 

m^zmumnm' -so- fc=5r§. 

[0269] ; C:t-Elffi&#.^,1-^ t . miSaiatJi. 

dfj-f $ mxmtfitzm/mmvM'^mTMp'Wms-^ 

n.TV^§„ mSbBlii:. laimficoiEHilT-*)^. ^15 
c, 15dt3im5eiIfcS1-J:'5{2. OjT^X-^T'Siffl 
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[0270] -itts i>:<02O£D 



[0271] 
[«6] 

:^ 5 3C V if ;^ 



s If 


CF. 


CHF, 


0., H.H.O, 


















m 






'Hum* 



m.. ryX-7ff)iii:h. m. EiimzJ;: m^^ti 
[02731 5fetetaiiL;tff * LvmfflfigifeSrffiM 
;K y $ i^x,-!^ 3 j^y 3 y x^N 

Itai-y^i^^r^KhmizmMttt. CF4 
:l k i^mUXh . ffi*^' 0 ^ 3 y b n~/\,t^ Z k ^zX 
[0274] H V^fi {MiH\ 40-60/zra ) ^rffM-fl. 

M^ut. mm^fitzmmmmkcomi^-b^iK^K'^j: 
hXo^zmm^!mtizkmtL^\ mii£. *tt 
^^'yi^xm^mmti>mz. mm^ryx^mmb. 

[0275] mmmmti^iizii. m'^tim 
wtmi,z4^^\^^mm^'^iii i o ^zmmtt 

mm. mmmixmiM^ <r> w^mk 
i&m-h^^\t. «i!i!W{iio~3o° t-^hz.kmt. 

(»6bll#M) D . 

[0276] *»BH«-§»ffi«fcfcv^T. ^mm<n 



lll6c|it^$fLTV^Sj;dt, 51^fig§ti./j:7^;l-A 

^<nx'>\,zbx'm.^iifm(nT ^ ^y'J^y 

i<o*^&Sfflti. i: c 0 . ^^W&h"^ 
■kmb-ft'mnm. imf^^z^h^mmr^A^'o 
'(^irmmhhm^wm. mm:m.\z-f^ 
z.k-^£<. 3,)\^},z>m'thz.km^'tts:h 

mmfh Z. k i^X^ h . i Wi. ^13llfc*bJt J; d 
^: v;kf-7VPi^ y y >>T-fe V 7- y -Srffiffl t TislcDA 

\Y.^hZkif'X%h, 

[0277] 5.5. ^'^r-^y^3j;t/^'^'7f-y-tey 
•9-- 

^ - y (^i^fr t is V \x wm(^<nm<m.mmL'f 

;l.r? i^yjj-^sf i^^'"-- & y V 7 ^ -^c J; D Bit Uz 
'i'y^ymMzmk-fhffiimt.h'^-', ovif, ^'VT 

^i— te'i: , ^<r)h\zmm Vfz7 < )vmm.y^ y 9 
xmzmMti, ^vr^y-^y-^-M. -b'^f-yatz 

fflv^/^^'^T^-yrSFbHn5— fe'S:^<^kfcJ: 
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[0 2 781 5.6. ^(Tiffi 

*BI#I* ffi»07/245 , Vl2^(,zWm^tlX ^ ^ !> cOt'#.^. 

^mm ixvMm:Commt:-smt 

l^rc(mW^±M^ (SMART) ^-o^fcia-^s 
^SitjEp'T^I. (0iJi.K. 187.665-t 

si^ffl^Aiifijiti.) . &.Tiz>i^mmmmmi^ 

[0279] 

6.1.1. ft^'^&^M^t Ufc^-x^r y-9--cOSft 
MLISM^»i3 J:t/««Sic J: T -e^mSH $ ii 
S>l> (®lHi3J:Vm2H#M) » 3fflw««S«-^^ 

iP^&^^ijWJ-fb^tlfc (overpassivated)fl-f i -3 T 3 

m±.izttmmsmm^tix^^hmmmmzm 
tm>htix\^h> 

[0280] hhtf^mmaxv^mmmm^^mm^ 
-^mizx-^xmrnizm^itt:. rmitm<ommm(t 

opical , layer) Sffit I. tg4 >f >'^«>' y 3 x>n 
(0.1 /zm ) aXX^m ) Ifi. "^xA^ffli 

{^mi^'^^xxn-yf-^iih, mi. mz. SSIr^' 

m}.zmmtiio\,zmm^iih. i<^x©±, '>x>^ 



^iKj^Tf^l^v-'Xh (v-yTL'^. AZ,1370,SF) fXty 

n-htl. WW=5ry >f -WiZi.'^xm.-^fi 

h, 7tvi''jxh-^^:Kift'kLxm'^m.m%L. m 

m (j^-yTl'-Y. AZ,351) Lit^. ^«tfc«i. Wtfe 

Lxmm-m>o.mmmm\^xw.i^tii. 

-etT. N-.x^;wt:pyH>'?«^fflv^Ta-5/s7:«-b 
iz^ ^ffyft,zhh^^-ymif. ■ny^i^vt'^-yYtizM 

imm^^-fiit'b Lxm-tmm^z-mm^fih 

idfcM^tl^. )I:ft?ffiktT0.78M CO 

[0281] ^mmi^-wmtfu;.Mz. »a^ti 

^(photo-definable) ^'y-fSK (T^JKy.2703 ) 

6:4 ) Xm^Lfz^. ±ffi5Ky7-{J;^-7'>*t-^YS 
€(iiiiidized)" ^K. imi'CtX'Wmm^ilXil^h 

[ 0 2 8 2 ] >f y i^^j>.mm%mf^hfzMz. !K 

>''Jg7*hUi^"Xh (j/yrV-f . AZ.1370,SF) fixS 

coiatA-^'-y*^*^*!.!.. yy^AS (o. 

;l'toyK>'^ffiv^ys«lcj;-oi:^§*L, AftJ^ 
(11200 xzm ) yi^'^^A^ii^S^ll., JJCV^T'. 60 
ri!A<r>Wm: i'^M^' nAffi* y ^ A<:012iiiM7j<^*fc 

'>xA^fr^js-rifc{cj:-oT, ^^>&*iim5!ia?a 

•So 

[0283] mkwm:i^}v^-:^mm^zmL'^ 

[ 0 2 8 4 ] 6. 1.2. 3ijSltX6'D(peniiselective) 

i^y yit-^m. N-(2- 7S/xf-;^)-3-TSyrnhVl' 
h^J)(h^>-yyy. <D7iU-::t-;mWA^&.T(OXol,z 

ixmm^ti^ ■■ yyy i2M , 7j< (g.mD , feit/' 

X;?y-;W (90,iiiL ) *^£>^l>fl^«10g ^X^i^y-;!^ 

fffiar^x^>±tXh°y3-h-ri.o ^:<7)^xAS±. J^fc 
^_7>4j(c-C*t;90-250°Cfl!;5-30iW«§fL§. 

[0 28 5] fci>vMi. v-^y^fi^-x-feytf-Srji 
mt=irti.i^yny'^xVN<J5msfi*Ji (-r^sri^-fe. » 

«S^ffl±) tJ^^tl. i: I. , 1 b 

l^i^'^^h (>-'yri/-^> AZ,1370,SF) COMi^"^ x-^-^^M 
^^Xh•y3--^$^^, WCT30^S#« (soft-bake 
d)§*i|.. ^jt{ittxB«J:3tA-^^-yfls$ix, 
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4»<DN- (2- T 5 y xf-;l/) -3-T 5 7 Tn t/l- h 'J ;>< h 

m^M.-^i^yyi3XX/7thWJxHi. n-yf-;l^T-fe 

"CTlSj^mMwim-^til, CicO rU7b-;f 7 (lift- 
off) j xmi^zx-ox. i^yymm!i^mmi.izm^it^ 

[0 286] himmi^. i^yyWiythU'JXV 

ny^x^NJi, M^5ry7K4'«N-{2- 75yxf-;b)-3- 
r 5 y rn hVl/ h U y b =Jf 5 y <7)0 . 5g/dL JMT-X 

Xh ii^y-rU^. AZ,1370,SF) t'J^Kya-b^il. 
»100'CT'S«760|3?ra^i^(soft-baked) Sti. vx^S: 

5, lxi/';^h{±, (i^"/rW. AZ,35 

1) . ui^^j><mm±.izwjxh^-!"yy^ 
mzm. mz. '?xA{j:j!ji>f;ry*eJ:i.7-/£7j<s 
m (lOM ) <o5oo immmm'i>x':siyi-ymm^ti 
X. m-^ifzmi(m-(.2- rsyxf-;i')-3-Tsy7'n 
tvi^by^h^i^^-^y^s^sstis. ffiswrobytt 

mmmx-^io mmm. rahymm^c^y-y 
•itymmmmimo. 001 oifiaA--fe y h 

yj^^^S,!.. U=Jxh^-^'vyU. mz^xJ-^in-fi- 
[0287] giJ«;^^T'!J . 7 •y'fbKSK*^''W4-tl>l^ 

y ^xsT-si mix. nmcom^mm-i . 

[0288] 6.1.3. AM:tlii^SKvbU y^'Xtt 
Tc?)3t«ilBrSg(photoforniable) 5r^-fe'5^y 
7 4- h rLi/'X-:S'-(photoinitiator) i: L-T < 

Wi7y=t=.Ti%^t%m.mm^j:ik'^yi-yit. - 

^_i;^_^'_^-A-7'5yX>>'f ■y^<?)y-7yF 
^•n^^ -ya(Nor land, Products, . Inc. ) ■b>ii>mX'^mX' 

hh, ^fLh<rs:^myifV\^i^xv 

NPR Mzizmitm-^x^m^ti^) MMy^y 

<?57j<^^ Sigma Chemical, Company fcj: ■oT45%7j<?i^ 
-oX^mi^ffit^m^ti^. 



[0289] V)V\^h-)l'ttdi'^y-h--Jl'^j:mm 

ltfzMzmmzis^^-^XhX\>\ lM<7)^di,z. 
^'nA&';-xt:L7t7*b-fxv'X-^'-S-^». NP 

R.6 tLxi^hiix\^mw.mmhmx'^h, 

ii^J'/Ml^^g+tm^Sii. <-x-feyHf-'?xA^ 

g/iico^-^y-fy. m *^^>mooiiiM io^am> ^ 

A^fe|«J100niM CO^S^SJ. /&^^>l«;25iiig/iiiL 

1 ;:>^^,^^]lOg/dL^o^i7;^^-;^^3J:^/■^o.ool ^^^.l^jig 

/dL <^iSfc^fSlJ^#^T■•l^T M^rSfflfi. 10%c7) 
^-e'^^y. B3mff)<lAM^. 13.3idMWN,N'- yf- 
^yf:^r^"J;i'T5 HXm.lm/niLcoyjV^-x 

i^i^iy^-^ii^^iit. mmtc'mu. npr-29 (e 
-ftyMzx-i xmm'j^j:^' yA-^'g-^wji^js-^js 

cO10ai:%tT-#i?§tL7ttcO) . ^)l'a-X:^^yy 
(6.7iiig/mL) , y/l/h-'h-yL- (2g/dL ) , tiXV^h 
U hyX-100 ( 0.03g/dL) :*>^>^r§. :^-t:7f-ytfci±N 
PRM^OpHJi:. m&tfzWm'iti- h V '^M.CDmMI^Z 

[0291] >>xA±t^$iil,^?yA^'tt«PKOl: 

li. m^^j:^'^^^M<om^mm-htz^iz^i?>^ 
tm-^h. am^M. mi,z\m>.\ x-h^. 
J; Og^WWi, I^J{4<-x-feyf-<^-f y'J^—^ 

-lfgi±Klimaffi*(Bicrodispense) t T t J; V\ 

'>xA{±, <^fcjSi'S:-7x?^atT^i^ii3i£ (em/ 

cmz . 30f» $^1. Ig/dL «ft7j<*7j<*t-|<)20#rHW 

[0 2 92] 9y)^9'«^Y')'vC>X\t. M 

»i7)#SSsLlc^xA±tj^BgL, A^'-y-f[:tT*>J; 
v^. ^xf\m\i. mz:mS20m/^ wH^Z/i-n-x 

^dfi.^^-— if (i^^'V, ^-^7° : ISOIU/ng) <7)7j<?ffSc{J 
fc2^^rav*ll$ill. o ;<7)XS{±^r7f-yJit+*=3:^ 

X A&7j<T-^a i fc kzk-oxmm-h z t ifx% h o 
[ 0 2 9 3 ] 6. 1.4. mm&ymwttf^ 

-XtcL^NPR VMJ >y:?Xl:fflViJt^/l'3-^-tey-9- 

■ftil^-^jPiB itJfMmStc j; -o X ^tl-e'fLSffl^tLTt 
2iI(?)Ii|->f Ui'''^7Affl!iKffi&-^tfJ---y h-fe;ra 
I. (^lHi3j;tXm2ll#gg) . 3fltf0«ffi{±. m-f 
tL:^«^kStiTV^55rv^ft^fcJ:-oT3fi«oriy^'^' 
hA°«yKO3-i3<!01-ofctt^§nTV^S, ^M-fbl® 
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-(gross topography) ^M^-S-t. n^xA^t^liiggV^ 
T'S>l>*-«±rt-rB«fci!:HIIIK«2tiS»I 

i xmm^zmw^fifz. mm 

(topical layer) *''"ze-ft:S»;^)''^^l>ll:@4^ yf-f) 
f-^^yJf (0.1 ) fcj;t;;'»l (0.5 Mm ) 

y ^ ^' ^ A=./ H i; L.T{^ffl1-|.«tt4fc^S-ra i 3 fcffi 
7V-^. AZ.1370.SF) tJ;-5TXh'y3-F$tll.?i2* 

Az,35i) L^:ft. myGumm:kmkixmmm 

;peo'; vymm^m^^xm':>fzythiyi^xv-»^mi 

[ 0 2 9 4 ] >f u i^^AmmmmiftifcMz. tk 
'Jmy^hu'Jxh ('><yrv>f, az.bto.sf) -eiiE 

«j:dtc:n'xA±{2A-:?-y*sfflj&»ix. >f Ui/'n? 
AH (0.1 /zm ) !j^':7xA±fc;^A.y^^-§tLl., ii« 

i-sTi^stL. Am mmun) ^}-jf?j>.mifi 

mAzMfAim^fi^. z^m^t. mm^tLxoM 
M <^y -;i\^mm7mmm\^h:it^:mrc. mm 
Lx±.m Lfz(r} tntuvyyy^ -mmm m-fz 
b<,zx-oxmm^ti%,, 

[0295] }xy^x\ bOf!immm^h-ttsmi'\:3j^m 

V '>Ac012mM7Kjt?igcf3t'>x A^#:S:?5-ti fci o 
[0 2 9 6] J^fc, JfetTJ-fe^^i^aye. 1. 2X-tXlZ 

^pj^2>.mmHzmmt^tii. =yyymm^fifz^ 
xA{±i?ji6o x:xmmfmm^fitd;k. 7.5g/dL 

(solid) t«f?$fLs »Onig/iiiL coS»^";^3-X:t 

dfi-y-^r■ (v-^^-7, ^--fr iisoiu/mg) ^t-t^-rs 
y HNPR«ww$l«jo. i/iiD^fi^^mti. cfc 
d{3n?xA±txb'ya-h§tL§. ji§^v;^?S:a 

h{±, mx^^-^fi, >f Ui/''!7A^yi^^-^'-«ffi 

[0297] 6.1.5. T-^5>f h«ll(AA) Ji 



7 X ^\—)Vi5i.xf^'J^ uu^i' ycoU-^^U ( ft^Rib 
4:1 ) 4»t^fif$n^->'"^f-^i^^'n^-ty-t'x7xy 
-/WA^^-^K^^-bita-^* (3g/dL A^'-^xAi 
Cxeyr7-h§tlS. gV^T> '^xA«i;T;l':?'y7°7 
XV*TlC»rax-y^y^^i!ra$tl^. NPR (15 
g/dLgI«c^6iK§ix}t) m (0.2 ;(iii)*Ji^n^-ty* 
*^#:±t3;?.1^y3-hSfL|,. ^f9^yl{ivX;5'Sr 

mLxmrnz-mt^ti. m^x^m^nx. m-i u 

i'''>A«ffi±i3j:l/f^c5T<^>'n^H?-y*«-irtt:±{c:itt 

't^wt 1.111450 o^hmmm^^vrm^^ii 

^V^T. ilS^I<Offi^^^^T^^^V^^-D^^fy*W 
X"/f-y^'-i|ij (^^'y-;i/feitK>f vrDt/kT/i/n- 
{m.it2.\) ^cr)fVy:;^^)Vry^=~ 
•!7A7j<it-ft:!ttol7g/dUM) tti-^TI^Sitl)^ '^x 
At4. iXl/^T-gfevt^tL. §^^(^Da«t'li'?co^:y■t-fc 

io»f§tLT , um^tifammm.(o h t i,z:^Kmzmm 
•mxm^M. 

[0298] mm<7)i 3 fc. ^< <^gs{±±fa tf^cofc 
nmcorxi'^MzX'>xmMt^::ttn'^ 
'mz^Ltz^ii. ^t^ixfzmmximmc7)M-^^i 
mM-tisjmmnmi-^^izMmmmmiom 
x-x\>\ M-^yf-yi^zmtximm^. tctut'^ttz 

iihh5m7JVy'S.y (BSA t?t:(SHSA ) . ijy^—!/ 

nyijy, A-tr^y, i3t{»ijiiitti:'5^y{i, 

L;S'yA-^'^«, 7:J-b'f-i^X-^'-, 

{f. ^yA^'«^:^r^)^S. 
[ 0 2 9 9 ] 6. 2. LLR t Lit AM :tH2 yt?" 

6.2.1. <-X-feyi^-cOiS# 

'L*St=-a#$^i/l. z:MEa«W«3rlS:fili.«.«14 
>f yf-wi/iJ^y^i/Nji, 7"5X"^Jt^vXf-A4it 
ffiS^^I, ^^-yl (*t)0.1 ;um ) fej:!/'!!! (1^0.5 

J: 3 Cc»B^^r U V^' 7 7 ^ 
t::J;'>Tfta^^t^ (:?tfciH\ ^17A|1, K;l^4 
#HS) . >nO'>xAj±, ^^i^'^L'i^'Xb (AZ,1370,SF) 
T'Xt°yn-h§n.. -77,^'S:/rtT7*hPx7.h« 
|g?l-ISS3tA%i5^l. (AZ.351) ^ill,. 

iiS«fc LTIiS^Z«S(7)7jqi-M (0.9M) 5: 

-33t7*M^i^"xb(7)|i*{i. N-^f-;Pt°nU FySrffl 
V^t:ff*>ix.|., ^cDTtfel.f-:?y«>0^?^Ct»I^tL. 
3y^? hA".y Yt.-rdktmm^^-fix-h-'h \.x\mt 
mmzMfW&i\.h. L(r>JMt. mtah^x^-k 

%\^hzh. iii^ifm-mtLxmi o.qm) fej:t/7 
'y-fbK*i! (0.78M) (rm^mmm^hzh^w 
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hfzMz. 5^anItg(photo-definable) ^5jf>J^ 5h' 
xom^m (#ait6:4 ) X'm^^ixiz^. ±tB^U-7 

[0300] mmm^m'^thfzmz. * h 

Ui^Xh (AZ,B70.SF) *^'>iy^±fcA°^'-Wk;^^^. 
ZCOmmii. ^ U ^^■'!7At:rMLTiilfmtl3:|^0.4nni/se 
MirJ«SjiS{iiaifl5ltT-S)l>*\ Itl00-120nm cOff 

foU H>'KJ;^i!!iilKj;-5Tli*Sti. )\m (i(i20 

[0301] JXt. ''/x^N^*Sr*?nAK;5riJ'!7A 
(12iM) iiXmMM (60mM) Sr-&tf7l<?g?gi4'fc?ft-r t 

[0 3 0 2] 6.2.2. K.~X^-yt-<^Wm 

m^tx't-^^mzmmifiMi^fit) . c:o^r« 
^z.m^£-imm-w.'&&^t-o'7. ^<7)jMmiLtt 

tj:t>\if7^}^m^(r)^y^-\izmM.\,zmxt tko 

[0303] ±.^zm^htiK-7^-^y^~\t~. WiMiOT 

■fy^ hw^zj^Lxm^mmtm-^imth^b^ 

i D . im^K-xi,zLtzfiA :t-b >"t-ic$ ^\,zm. 

^fih, mmm-kmnhfzMimmf^zm^h 

tLl>, 

[0 3 04] 6.2.3. b MgG (?D*^ji5t5j:tXa!lS<?DJt46 

***M{4. -Y u 'J'^j^'<,-x'ty^-±iz2m<nim 

-fbjcm^fcw-^. mmi)^mm^ti>Ty:^~b 
Lxmmthi^'^ym. iiiumi^yym\,zmm^ 

[0305] '^xAiCi/^yl^J^^tl.^^i^t. 'f 
yroAVWl- : 7jc (#«it92:8) m^f^m-{2- 

7 5 y x^;w -3-r s yru bf;i/ m; ^ y ^i^^-^ 
0.05g/«S*im^M$ix^^^xA±fc:^b'y3-b 
§tL. t-7'y'Pi,zx9(rcx2i)^msm^tLt. z.<r)f7 



liZ^i^i^aye. 1. 2. t'm^^J;'5tLTA°:$7-y 

[0306] 0.25M m-ft-^-b u ^J^i^tiO.om V ym 

f-bU'^A^iffJg. pH7.6 . i4ifc2.65iiig/iii co^^^fiit 
MgG a* (^IcO^VA'-) ^-^tf^ (lOOnL ) 

llflidiiicrodispense) Sill,, <!:<7)m*»iJ+. '^xA 

mmm<'fzibiz. mmmm^tifz^^y^^-^ 
>,zmmm.x2 0'&fss.f)'fi^. ^ix. ig^txi/^^r 

[0 3 07] 6.2.4. T:h7-f h : x^ty-r 'Jy 

MmmmmiK-x^y^~^t-ti'^:^^^ii. 
mico^y'><-(oWiM.mmm^:^y < v yi&^^^x^ 
i^bm\'-^x. t^i^z-t^z^aye. 2. 3. xm^ 
tzXdi,zmm-^ti^. 

[ 0 3 0 8 ] 6.2. 5, mmwaxm'xm^MiTinz 

fiix.l>bMgG fflLLR ^-XAWjJ-by-tf- 

mirz±mmm^:mii^:^^^i±. ^-mytw 

i/XWm {~a.-v^~i>—]k\~:x.-fyyX^A v 

y-yym) com-^mxx)fya-h^fi. 

m^^^mmmtii. zmm-^htz^ 
xA{j, mryx^iziommx^tifzm. i^m-f 
y-yyv-ndf-y-yft*^. ^yi^jw^-T^^h^ 

-f- (Petrarch.. PA) *>^X#^Sg^v';'<f-^l'i'ndf1fy 
b'X7x /-/l/A;^?-;^:*"- h ( ^' Dn^y-€yiti6g/d 
L ) . <^?i?S*S'>xA±ttxe>'3-hSfL. ».? /X 

[0309] >7xA(i. mz. mmmmjjcow^iizn 
jm-^-^x^trMLxmn'mzm^^ti:^. -^-a^vj 
X \-(h-m^m\mA ^yyv.^xsmmm'ix.. t 

i,z>m:thi^ui^^y- J yi^xiix-^y^m.-^W^ kfi 

xmm. ) 7 ^y^^mmt^ rzubm^ y nrnffZ 
^fi6. i^m^m(^:^y^ym. ^^-y-zut-^v 
ruj-^y-iviom^m («bi:5) 4>cD7KS'ffc;& u ^ 
j^m.2mm-'i7htLi. wz. mT(mi) 
my thu=jx h^m-i :^y7K^x'mmfii , 
[0310] >7x Aj(jiw§n. tm-^fifzr^. ^^'st 

hhl^mifi.Mz^i^'yaye. 2. 3. X^^tz 
bK^IBtt^ffrJc-^THSStLl.. zotxm^ti 

mmi, vA'y\^]y'tri'~-t^j:hibm.mmi>y 
ithui^x'hm9±i,zmEix\>^:h:ibi:m^x. mi 

AMizin^ixfih coizmu t T v ^ I, , 
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[0311] 6.2.6. WI(0t^7 -i y yjUit'^y-^- 

timmiz^sct?, mzbx. imm=^'a^-^y~ 
-yif&fih. 

1 0 3 i2'im»}3i:mmm. ^xJ\m^^fif^ 
m±m 8 B HfciisK s tt;t list t« L T V V I. . 

[ 0 3 1 3 ] 6.2. 7. h MgG ^fif^OfcisbfiOWr^a^ 
-fe^xa^e. 2. 1. *^<^6. 2. 3. tlB^^tlT 

ilmiIX§^^?tLLR K-XJU :t-te>'-if-±tllg$il 

tMgG {Ti~y^h) ^t^tmmmtm 

-lzmii>. Til-:^ U yy t X7 r ^—^Xy^JU^ti 

rcmm<^^^^^ h^i>'v7-u yGtm-^^fitz. 
V ymmm^ ( 2. smM ®- u yn:*- hu -^ta. 7. bum 
^ryyKf-MJ'^A, *3j:t/fo.i45m-^hyn'A, 

PH7.2) ^;tJi:bb^;/ayijyG&-ir^rri.^« 
ifyr;Ui, Mt'^yrjucomy *) fcfflv^i. c: fc i/^x-n 

h, -ki^i^aye. 2. 5. tfe3»$ilTV^I.LLR 

xAM:t^^y■9--^>. i«o:tr-ffifc3iLTfe'3s ^li»a 

[0314] m^yt-i3ix/mm.it. ikizmix: 
xmsm^ y^^^- h-^ti. mmm'^'Di: h igc 

t^^&^y^-±.mmtLrz^mthi^ («si/ 
-ter:^'-) tiS^tl. J; -5 c:<?)^ffi-ty-tf- 

li. mmzmmti. imm^^y^-^i'tt^h'ofzt,^ 
timi^fih. zmmi. 0.1 % (*mit) iob^ 

-f-y20 (;KU:t^i^xf-^yy;l'f^y^:y7>^b- 

b) ^^^tmwm^^yyHm^'^tzmicD'm. ^ 

J:t/M^:ty7J<c?)^^S:ffiV^fcm2Wa#T•^T3 ; fc A^'t" 

ya,~h^^t-tmmimxth:^t^ziir.xm&-t 

l>Ct*ST-#§„ C:«BtJ;o-r. r^^{4«-(b]c« 

A^msti. i^':t^vi>'iy3{p'«5ti.i>ctt^i.o 

*-e. lOng/mL ^6S/0'/'jyGcD«5::^ffi-rS-i; 

(Tiimit. m&ttzii^y^^<-i^3ymmt:mt^ 
"t^zti^zi^xnmx^^zbmm-^fi^xhb 



5, 

[0315] mmmm. mmm.com'^^ * u ^t. 
Mfc{±^3^Mitfc ixmm-^ ztii^x% ^{fztt 

v^Ttfeffits a .1 fc !&*a«?$iT,'& . 

[0316] 6.2.8. fty A u ym<r)ti^<r>m-}j 

m 

±tB-fei?j^3y6. 2. 4. axve. 2. 6. t^K© 

yym#:«Ss LLR K^:}^JU::^^yt'-±l,zWl^^tl 

x3j-7^uy^#irti.K^a»kP^7'^;w% 

§ti./ST^7 ^ u y&^{*«t'-oi^?M-tl> = 
?i-^vg<:o-gi! (bill.) -k^&My^-^znt^. u-^m 
li-^^y^-thuz. mz-'^mxmmw\. tz 
tnm'cx'ib^m. -fy^.x<-h$ii, -^-yr^nf 
^ u yt^^&'^yf-±m&^tifzi!Lmzm 
■^•fi Xoiz^tii. y^-ii. mzmmz 

fi^. L(Dm\t. 0.1 % {m.&) ob>7^-y2o^ 
m-fhm^m^y7\im^^fzm<^fm. liitxjM 
A^y7\^<n^m^^t^m'^<w, 2 nwrnrnxTs 3 ; 

t I. . m^xn . T)Vii ^)yy^xyr9 — K't 
m-h^xhh^.mAy'f^'y)Vytxy:L-v^ 

jiK^bKS&^ts i?-^^i^Vj:y^m:fh. m. 

«?)«)gfc^^tSr^tS-it, ^mmi^yriV^<r>=ri: 

y^uycomzmmth, i^:^^i^i^j^yt:mtt 
mfi^x. 2.5ug/iiiLjyTOTJr7 -f y y<o#iE&^ai-r 

cnmmi. mttzti^y^^LK^iyaymmmit^ 
^tizb i,zx-oxmx^ ifim^ii^x'hb 

0. 

[0 3 17] 6.3. wm^y^- 

jm^y^-(D«t u-^mtmu. ^iv-a-x^y^- 
tLxmzmmvfz^-x^y^-mm'fh. ttz. 

[0 3 18] N- (2-r5yxf-;l') -3-75/7° 
■a'diVY^} :^V^>''yyy<^y-i> /-)Vt7Y.k <r>m^M 
^(92:8 v/v) Cj;|,5i«0. 3g/dL*i'<. 
-x-ky^t-'^xA±^^;^h°ya-^§WFl*It:••l 7 0 
'CXI 5^^ll«)S§ix§o «»°rtg5rT-< i^y^'-^x 
(Norland WmtiK :2-U;^— iiXToyobo 15mg/inL;6.63IU 
/mg) ^JMkM-^^n { 1 : 4g|5) . ^LT^xA« 

3^mmn:hJ<.'-mm-ftn\iz+^ti:Mfwvm^ 
til. mtk. o=j^M.9Mhi,zm.m.sti^ 
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0. bfxram^i^-tl'^^^ll^ mUz^y^ 

iirix.mmi>zm^^ti. o. exmrn-it^mm. 

m-^m (2:1 v/v ) KJi»5iX}txV^;I^v-o 
df-ty-h'X7xy-;l/ A iifJV- 
<0Jia3g/dL*S':7xA±li;?.t>'3-h§tl.|.. ^ 
^iT. '^xA{4r;l^d'y7'7XV*KT 1 01!.fBlX7f- 
y^^Stll. , mm^m^j:-^'^i-y (Norland 
NPR)Ol(l. 0/^m) *^>ndf1?->-ft«^fr±fc 

mm^ til t . jif J^r^o^-tvfii^j^x 'vi-ym 
( ;>< y i: V 7"n h^L-T/l^^-;!/ k <nm-^^ 
(2:1 v/v ) tilj^KK-fbf- b7;><^;l'T>'^:- 

[0 3 19] 6.4. :?';l/n-;:?.i:3VX-rn-/l^«|5]l^ 

mm^y-f- 

[0320] mBmmmmmfmMiizX'yxmm^ 
fitz. ^-(nyji^a-x^y^-mtu^mmiizis 

stii., ;i(oxmmm<:^TyriZ'£m:mm 
^^^mm-it^. xnmm.'m^<7)^y^~izt;x. 
^•^^miz^m^^ t mmtt . 

[032 1] ifO'^x^Ji. 0.3g/dL ON- (2-75 

yxf-;W -a-Tsyrntvi'buy h^^'i^7>'<7) 

M (X^y-;!/ : 7k 9 9 : 1 . v/v ) 

h^tL. I^Jl 7 0'CO^vg'|t#H^C0TT-l S^^RgjPfi 
0.07M«KK-:^h'J'>i^. 2.0 /dL«^>i/ 
0.033g/dL (7)Triton X-100 ( PEG.Rohin and 
Haas). 6.7 ms/ml.cr)-/}Vzi-Xt^i^y-^ (Si 

gm a type vii ;150 lU/rag ) , S.V0.05mL<?D7 

■M^yyyX{WoT\m& NPR 2 9 ) Sr#tf?I-^tl (0.15 

nmnmmn.^ 3m<r>mLBzmm^hio tM 

»§tll> (lO-lOOnL) , 

[0322] WiZ^ mmtmtXhhifi:3VXT'0 
(Toyobo typeA;261IU/iiig) Sr 6.7ing 

f± ^tsm2m-mtK ntm^zx-^x^^y-^- 



[0323] 'mm:WkUz\k. -^^HtimA u v 

xmmm^^iil, iLX. ttM-f Ui^"^A«ffi± 

fc@ai^jL!tJi§s«jo. 5um<mmLtz^'^i'y/ 
mmmhm\iz.'^^}si:mzmmLfzo. ig 

/dL(7)igi§^b[<S7jt«7g*fc2 0#Mvi«Lr^4'*> 
hzw^h, 

[0 3 24]ft^Ot. 5g/dL<^Si gmaST^ 

i^y^/^x. 4 g/d Lo?'xyg»ry*-'^'A. 

6. 7mM«N, N' -;<f-^yb':;^Ti!' U/I'TS b", 
2g/dL<JDV;l^t>-;W, 0.033g/dL (7)Triton X-10 
0 , &tA'6.7 ng/mL <7)B» (^'■■;L'3-X:t^i-r— If't 

TA '^yfvxm.-^m^^^mxm\.. 3 o# 

Wmtl- (6mW/cm2) . 0.3 g/d LcOliS'fbK 

«7Miit4' \,zxm^ wmmh c t i . 
[0325] y'y-^;i'^-n^-t>'-b'X7xy-;u a 

:tj-ms-h 3*f>J-?-(0.1g) , >''^'00^:5' 
y(17.0 g) . S.t/>'7xx-;px— r;K 3. Og) 

[0326] 6.5. 7Ty^/y-5-HM^ry1^- 
TTyxy-5-E« (ATP) -fey-!f-«#4Lv> 

-x^y^-^m^?>, t*>t. '^x^Nti, ifS^^tLfc 

[0327] x^y-/l.i:*i:t7)m^?§iE (92:8 
v/v) tiSN- (2-T5yx^;l^) -3-375y 
ru}:;jlhU:>ih^>'i^yy<DmW.O. 3g/dL*»X 
-x-feyif-'7xAjitc;^tya-h§tL. 170°C<?) 
F+T-15:8-PEg^)S^tLl.. -etT. MJg^|g5r7-^ 
>'y:?'7X (Norland NPR 29) ^'■'U-feO-;l/^-:h- 
•fe" (Toyobol 5mg/iiiL;28IU/mg) Mf^'V-^U-ZU-S- 
«:*^y^^'— tfXToyobo 15mg/mL;84.4IU/nig ) Sr^tf 
7j<5tlg^:^I^$tL-& ( 1 : 4 v/v )„ #^>tlfc?I^ft 

i§(7)mm^:f}^<-tli-z^l>z+^tf:«n (10-100 

nL) i^^Lcomnzx-^xmrn^m. mn'¥xm»i' 

m^b^bfZ-^y^y/2mmm [bienzyme] Jl^J^ 

mttiti^. '^xi'^iYLxm^i-mzmmti. o.e g 
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[0 3 2816.6. 7ryy-y-5-^m^^yf--co 
iwmmm 

Tfy'^y-s-^m (atp) '^y^-(m<^m 

[0 3 29]X:?y-;l/i:7j<cO?I-^« (92 : 8 v 
/v) til-N- (2-TSyx^;l/) -B-TS/r 
ne;H-U^hdf>-i^7ycOjiao. Ss/dLti^^s. 
A±tc:XLfy3- h§tLl 7 0°C<50F*T-1 5^P«Jt 
StlSo 7^;l'i.?g)3g5x>xi?X(Elvace 40711-00,Re 
i chhol d) Z -r:^' U -fe O -;W=3f -t -- (ToyobolSmg/m 
L;28IU/mg) . ^•■•U-fen-/l'-3-«3j-^>3''— b:' (T 
oyobo iaig/iiiL;84.4IU/mg ) . mf^jViDVyiVfc 
F (2mM) <mmm. hWi-^^tlh ( 1 : lv/v)„ # 

ll^Sr*A--r§<?)Sri*^-r-&;^c:iOt+ij-2rW^^[ ( 1 0 
- 1 0 0 nL) t-Z.oMMzi.-oX'm.^Kh. Igfi 
f*, mmz^A x^-h-fi^ x.Hi:m^hm'z(r)'^y 

[0 3 3 0] 6.7. ^'l^T^r^y-feyHf- 

^ 7^- y ^f-«^f * L V ^msmmizmi uz 

i^iuzi -^-fe yf-cr)fz)!bcoK-x-k yif-^fflv ^ S . 

[033 1]X^'y-;Ut;>K(^ig-^«(92:8 v 
/v) tJ:§N- (2-TSyx^;P) -3-Tsyr 
ntVl^hy^bdr^-J^^yi^MO. 3g/dL3&f>i 
A±t=;x.t;y3- hSit, l 7 OW^+Tl 5d5-Fi^ 
m-^tll. :i^X'mmm^J:7^i^y'/yX (Norlan 
d NPR 2 9) ifi^ Vr^yr 5 H t Kn?-- fe'doyobo 
ISmg/mL ; 2. 291 U/mg) t "t^HJ v y x:?'- •b'(Toyobo 

15iiig/mL;4.9IU/ing) i:«7j<5S^tM^§tL|., Clcom 

7^46. +^3-^r»4 (1 0 - 1 0 0 n L) *5;:c73»«ci 

ffi&tl>if$0. 6/^m«iBS^lJL^jSL!t^7^y 
/2a#* [bienzyrae] mt:Bi&thfz^'y^JMi'7X 

[0 3 3 2] 7^;l'A^)t9T7^X (xKU (t':^;l/T 
•ter-b-fn;I.-7;P3-;Pftfi#*) . Reichhold ifi 
T 5 i^V b F n 7 -■ € ( Toyobo ISmg/inL; 12. 8IU/mg) t 

is-^stLi> (1:1 v/v) . zff)m-mii. ^xJ^ 
^iizMiiz^mtt^'^i'-y'it^tifz-^iyi-ym^mm 
^mm&.m-^ti&, -^iyi-ymmmmm 
mm^^i,z7(i/<-th c t t:^iztt<Di,z+mn 



1 0- 1 0 0 nL) i)mm-^h.i>, 
[0333] mmm. s>f>*>t4^)x^'7-f y^itit'^x 

mmtim^(D-ty^-i,z^^M, c:ti^>« 

[0334] 6.8. ^uTi-y-^yf- 
^u7i-y^yt-mti^mmMii. wm^vn- 
-yr^ YtYu'j-^ifmi<n'^yi~ymip^%m 
^^Tv^l, i t m\^x ^ ^7^y^^y^f-«'?■^i^:^< 

[0335] 6.9. JtffS«^ (BUN) -tynf- 

ftifc i -5TT^«ca#SiX!^i^ y 3 yi> X AtJT^Xv 

ttW^SfciSa^tL. f-:?::i'>A ( 0 . \ ixm) mm 
(0. 5;^in) <:0lA^''^xA^Bta^tTXA-y^'§ 

ill. m-i'^-'^j^(n'2mii^^x\ m^mf-i<zii\^ 
xry^^-^Mi^y^yf-t Lximthmm^z^ 

x.f\'ifTi('jmViyXV (Shipley 1370SF) XX\iya 

h.-^x^-^^Lxy^vi^i^xv ^m^mxm^ l , 

ilfi ( Sh i p 1 e y AZ 3 5 1) htz^. 

iifcffiA^'x -y f-^ y F fc Lx<mmm<mm. ( o . 9 m 

M) tJ;'3Tl^*StLl>. Tt3S)l>-f^'-'>A]i{i^; 
tIrI 1 7 * f u y i?' 7 7 -f ■/ ^xs«#^gt' j; D Mas 

X'y^^yFtLTffigffi (3. 9M)-m7 
•HbKSS (0. 7 8M) o?ft^7j<«//liv^(i,iTS. 
7 * F WJX F tPMcoA^l^ffijt 

Fy?^*«fflv^'i.fil.. 

[0336] ^^^^-^e^^-i^ 3 y^thfit>iZ. 3fe 
jSJ^HTtg'Srrffy'fSF' (Dupont2703) 
y>±(c^ }^ya-Y^iih, x}\ifimmX'Wr%^ 

ii. •:r^viy9vyt^i^vyt<m^!mi'mmfi 
hb.m -^-m 5 ox:m^m^m^(^mx'3 0 
mm^it, mm-miziso-azm^tiHT 

[0 337] i£7)ig{4. •^xi^^W^m'^VlJMtl^)-^ 
( 1 2mM) mimm ( 6 OmM) c07j<vi?S*fc?SS 

•fh^b\zi. "ommif^fil . ::tL^>«7N'^-y-fk$ 
ix>tig^t;Mm&i:fc7y^-7A-^ Tfyis^s^ y7V-f 
y*«SStLi>. c:cD^y7V-f y(5DS-»iffi^^?fiiO 

PVC (S i gma) 

tzVVC (Type Geon, Goodrich ) (1:1 w/w)2ri^ 
^'n^df-tJ-y, rnt°jj-7xyy, S.i>'N-^f-;l-h°n 
y Yymn^ ( l : l : l v/v/v) t^HJiJjg. 

1 0 g / d hmm. f^J:hi.o ^mm't L^^Z.h 
tiZl OfMSitl.. S«4S-^»^7 0°Cf3 o^i-HJa 

yx(2-x^/PA,dr >-;!/) 7f:;?.A,_]. (F 1 uka) 
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(nonactine ) ( F 1 u k a ) ifit^i. hflh . 
[0338] IG-lOOnLO^OftS^^m. ')^£ 

< 1 4, 3 oumtin^xmx-mh i o fc. -^x a± 

$51 5;umc7)if§^:rf-§3t*^rffiJt&M#r 

[0 3 3 9] •^VT-'i (30mg ; 90 I U/m g 
Sigma,) ^nft'-f :^y\t'^KfvV. ( 6 0 m g ) {C?tM 
iOO^Mfc, 1. 0mg£7)V;l/t:'b-;l/h 1 5 
OmgcO*rU (b■•r:/^r-te■f—^-if-^>'ftM•^#:) 
7T-/^;^(type ELVACE 4071 1-0 

0. Reichhold ) t^ijni. ^ix-i. , il-^LTtt:. 3 0m 
g (7) 1 %<7) ^^'Vl' ^7 /I'T ;L-T t F 7KJM*^'y!jP X. ^3 . # ^5 

fc i 3 0 ;« mfiit^TfiOMT- 5 r 7 ■xm.-^ifWj: 0 

^y!S*D^>-7-v^ yo±tM#^^sti.i.(io - 1 o 

OnL) . i<?)W^V7'V^V^5 0;uni(JDii§i* 

f-s, ci<55n7x^NtiCiril^<!o-fey^?--^j^BR'fSJ: 
[ 0 3 4 0 ] 6. 10. mmk^Wx:^ v^vA ym. 

1, zcom4'mimiff-±xmt. mi<iimi5 

0 u mRWmS OOu m ^ 1. 2 0 3 0 ^'-i^' 

(7)#|- ( E F D Inc.) A5^»$itr , Affle^fc 

WJP'tl'»'??l;i-JE tT 1 *^^> 2 0 0 mOKHco 

[0 34 1 ] 6.10.1. :ijV^~hA^yj<y7'U4y 
mS: 3.55g NMP {N-Xf-;l^b"ny FV) 

2.67g rDe3}-7xyy 

2.67g v-^'OA.df-tyy 

4.00g h'X(2-x^;l/A.df>';W-fe>''«^^-h 

mKimmmx-u-^th. 1. 3 3g<7)pvc 
^jDx. s . 1 0 o"ct«t 1 mmu-o. 1 5 9 



mgoAy yv^ vy^jDi i 53i-PH«-tl., 4 o'C 

[0 34 21 6.10.2. «'f:t>'^y:/V-^y 
a»:0.95g j/'i^nA.df-ifyy 
l.T7g 7°PtJr7x/y 

o.47g 5-yx-!V-i-^yi}^yy 

tb<m^m^x^mt I, o.^s<^pyc si 
gma p-94oimi^-^<'om-rh.mii 

10 0°CW(8RU3 0*iafe'O, 0. 2 0gcOhU3a- 
T>';M^;i^7>'*-'^A^'n7-f Fat^o . 2 o gco 

^r-7$yBQ-9702CWTSySranil.. JDfit 
^r*^' ^> 1 5 :h^Pajtflt I. . 4 0 °C 4 1'}^^ Lftf^llt 

[0 34 3] 6.10.3, ■i-hU't7i>.^y7V-<>' 
mm : 3.81g NMP 
2.86g 7'nh":^7x/y 

2.86g v-^'o^^-»fyy 

4.00g hUX(2-x^;l.'A.^v;l/)*X7T-F 
>'^M^"y^';^t•■-;^^|*I•r•■;^^'b^Olt^'•SrfI^-^^:)^^. 
iL<{«m«¥?sT-?I-&-t^o 1.71g COPVP(Gconl37) 

S-Jpi.i>. ?^?l^i 0 cctsnii-ti.. 1 gWi^^DA, 
dr-ry y ti/s loorngtoyf-zu ^:t^y>'y 

(Methyl Monensin) 4 0°Ctt-'?^'^Uf*W^ 

[0 3441 6.10.4. Ty^-'^'Ap< yyv-^ y 

a*:1.38g NMP 

i.04g i/^'D'vdf-9-yy 
i.04g rne:t7xyy 

1.65g h U X(2-xf-/W^=3f v-;!^) *X77- F 

t Kimmmxm^-t^ , o.28ig«op vc g e 

onl37atf^0. 545g<^PVC SigiiaP-940 

1 mil, mm^ i o o'cizumb i mu-o, 5 0 

mgcoy yT^' f-y(nonactin)S:Jnx.l 

AQ'ctx-^^'^Lmmmzm. 

[0 34 5] 6.10.5. ^vr— (r'yy7'V-f y 

0 . 2 9 g CO 1 0 %T y ^'-;^''A (ambergum) 
0. BOgOl 0%BSA}f7l 
0.11 gcO'^VT— Ir' 

*Hca?I€'^.til.o c:oi«ffiS2 4Wll:gcB§fLl,, c 
[03461 z.mv7->i^yfvAy(nmit 

0.285gOE 1 vace 

0.0384g «vi>f?j-y-ft$n^7j< 
im--^h^t !ih{zkm^tih. 

[03471 C:^0^*{±W^lX^^0+T1i-&^^^, W.-^ 
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mw^mzmf^fih. ^lx. T>j^'-:^'mm (o. 
03g) . ®.rc 1 %ff)i^}Vif)vr}]rft Ymm (o.oii 
g) mvit^ti^. miiizm!Ui5-f!fm.mii 

[0348] 6.10.6. pH;<>'7"V-fy 

§ ^1 i: j; mn^fih , icovI-^vMiJ 1 . 5 g 

(5mg), hU HTv/l'TSy (7 5mg) , i'V^ 
;l-fe^'\VyS ( 6 2 0 m g ) , ^t/jRf*t, 3 0 0 m g 

n7x~;l':t:?'f-;l'X-7-;b (620mg) 

[0 34 9] 6.10.7. ;^;l.i^'>A'f:tyyy7V-^y 
2. 7 5gc0 5 0/5 0>'^'o^^-9-yy 
7x7 y JgM^iltc: P -T h 9 :t ^' X ^ 
7x - h>>"x;^T;k ( l l Omg) A* 

0. 4 5/imPTEF7^;^:^'Sr:f^LT^iJS§^LS. -e 
tTigAH^«i?St=» t^ds^j 5 8 0 mgcOHMW 
PVC ■fU>'3{32 0 0mgOCOO;?^;l'd<'Sf 

i^;Hl:§iX3tPVC2Slt/f3 8 0mg<OHMW PVC) 

-/w*x*yit (1 3 0 Omg) !5*jn^^>n4. <iom 

[ 0 3 5 0 ] 6. 11. ^ 3.)\^M<nwmmfM<%fi 
^tri'-y^tstL/i^fj-f s vj-^zy-^-iy^ymm^w 



W<55<-x-feyf--^-irtf ^ x^\immth 7t46CBlT 
io^fr^^TOStL-s. ^xAtt. fttttz:r;i'3"yr7X 

im^h^tiiz3:'ox. ti::immmm^^tt^ 
k izx -oxmt^^^ t ifix't I . ^ mmmizis 

[0351] 

im.: Tegal r^XVX-yf-^- 

?a^: le-c 
T)\^zfyryX-^ 

^M.: 14. 4 seem 
mmBtl: lOOmT 

mmnti: 2oow 

1 OWJilT 
3 0# 
CF4 7'9XV 
1 7PS I GT-CF4 
gffi: 66 seem 

SOOmT 
BOW 
1 OWWT 



iSOfflfa. '>xA{iM^:ty'ffc,StL!t7j<mfiF§tLs +^5- 

^:JM7jc*?|ft-ri./sfot'* 1- 7V- f JiT"«$ii 
I., jzion^xA^^ii-c-y-f i^y/T-rS:*ti.7-f 
y f ^ttMmzmmtiftM'^ ^o^^y^f- 

[0352] -g-LT. ^iiyfv^ymm-t'k.m 
m^-ML-mtii.mt\m.X'}< yrv^ y &*sw^i. 

N H4+.X y T'l^'f y±.i,zm^tih . ffi««*&X©±0J 

[^7] 



> >7'U'f y 






K + 


4 0 ± 2 0 iUm 


2 0 M m 


Nat 


3 0 ± I 0 /t m 


2 0 A! m 


NH4+ 


1 5 ± 5 p.m 


1 0 m 


C 1 


4 0 ± 2 0 jitm 


2 0 jum 


pH 


4 0 ± 2 0 m 


2 0 ju m 


C a +t 


4 0 ± 2 0 ;!!m 


2 0 ju m 




4 5 ± 1 5 


3 0 Aim 



[03 53] 7V-:h-«5i^Mglix:T.;l.^-&'^ 

Lhtz^ffymi^m-ifi'^^^z^^iix^^h z t tgK 

t*«m«'^r^>5r>(^ (MiJf. Wolf.S.and Tauber.R. 
N., Proceeding Technology, Vol.1, Lattice Press{198 
6) tfdt Moss, S.J. and Ledwith,A.,The Chemistry o 



fthe Semiconductor Industry.BIackie(1987)#BS) , 
ZtiipffiUmii. m&i^fi^j:^-'^K Ss^x-yf-y^-', 

m. mmmrn. w;tt^:tyx-x^y^\ an-^» 
a. V'f^'ot>x-7\ mm. yy^'^s.7-y'u=j 
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[0354] mmm^*^i^mtimm± 
^) . 

i: 0 3 5 5 ] :i(^mM<7)mj^Tm^i,z 
mi ^^x/mmmB^zmmT^ h^t mn^t-T 
^fix\^^hi)K r mma^tii^iizx-oxmrnstLh ^ 

fc < KT«l«JIfc J: o T co^^SOKS ti^ . 

[ H 1 ] 6 X 3 mmOft^^i- U 3 y 7-±(^ia6«Sg 

[12] ll^•c■v ^ I, m/imm^XM^ttm i 
miEmmxhi, 

[iI4] lflOf->y7°±iDS^-o/tA--f3t-fey-9--(?)7 
[05 ] HEPEi^Sf?gW:S4>«20nM^;U3-X (O) tfz 

im>^mwi(o?f. (X) srffiffl-rs«ffi«fi (mv) m 

(r}Wkymt) cO^gEffi^l (nanipstT) 

[06 ] m^<r)y)va-xm. m <^mih LX(r> 



[H7] {K)\i..%w^mmmfi*mmw& 
^^y^-ffimmm^^-trnxhi . ( b > t 
Mt«t -^m-mzmis^wmmmM 

[138] (A){i;. i;:t'^E•>-^>-fe>'^f-t»^•</;^ 
3-:2.A'>f:t-te>'-9--<om<OESS:*-f-. (B) {i. H 

;yyK/l»;!fyFS^#fc«':3r< (LLR-^-X) A'>f:t 

[09 ] *^BJ<o:^^^ J: D^v^ DjDX§ti/^, 

smmmmwrn (bun) -fey-9--co, 2~20iiim«07K 

[010] 1 -'10raM^07MM^DJ®^jtKO^'(l:CS^•t^ 

im^mm-^ y^-(nm^i^y^ yxhi> , 
[01 1] Jr«i^^S[itJ;l.*l&BS<0BUN-teyr-oi6 

[012] ^^HJOgilV'f ^'nlt-^-i^Xf A(7D— 0<7) 

[0 1 3 ] ^ico^U y>-'«»fi^i>'?iiJ-7-< ^'nlfi 
[014] *l60J&j£m tTMfiStil.ASS<]%-ry F 
[015] ( a ) ~ ( e ) ^liOiiX:^;!/^?^-^ 

[0 1 6 ] i^um^mmm^mm^m-f. 

( a ) {i:»c#*«JljlftftSri.-oi<^. ( b ) {4/h;^^r«f 
iWKStofco. ( c ) mtm^^xyir WN-^-- 
yyumzmfiitiiffiX-hh. 
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